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This doctoral research yields valuable insights in consumer perceptions and 
consumption behaviour towards tropical fruits that are not yet common on 
European markets.
Consumers have a positive general attitude towards tropical fruit consumption. 
Sensory pleasure and hedonism, together with beliefs that tropical fruits and 
derived products are healthy, nutritious, special and attractive form the major 
drivers. Unfamiliarity with tropical fruits and the perceived high prices are the 
main barriers for purchase and consumption. Nutrition and health claims add 
little value to tropical fruit juices as these are perceived intrinsically healthy and 
health promoting in a very natural way. 
Fruit juices with açaí (Euterpe oleracea Mart.) may have a substantial potential 
for a successful and long-term commercialisation on the West-European 
market. However, shortcomings on the supply side, unfamiliarity with açaí and 
its flavour, and the incomplete knowledge about its nutritional profile may 
hamper its introduction and subsequent commercialisation.
 
The findings of this doctoral research are pertinent to dierent actors along the 
tropical fruit chain. The study also stresses the importance for further research, 
which should focus on consumer segmentation, influence of familiarity on con-
sumer behaviour, characterisation of nutrient profiles, and perceptions related 
to diverse nutrition and health claims and sustainability issues. 
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A word is dead when it is said, some say 
I say, it just begins to live that day 
 
(E. Dickinson) 
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SUMMARY 
 
 
In Europe, there is a dynamic and increasing demand for various tropical fruits. This is 
due to consumers’ increased health consciousness and the growing importance they 
attach to fruit in the diet. This trend is further stimulated by the world’s globalisation 
and by population growth of ethnic minorities in many European countries. Moreover, 
European food and beverage industries are making greater use of novel tropical fruits as 
ingredients for a wide assortment of food products and beverages. Their purpose is not 
only to vary flavours, but also to meet the growing interest in innovations in healthy 
food products.  
 
The introduction of food products with novel tropical fruits will only be successful if 
consumers’ wishes are known and taken into consideration. Therefore, it is imperative 
to understand the main factors that influence consumer behaviour and choices relating 
to the consumption of tropical fruits and derived products.  
 
The overall objective of this doctoral study is gaining insight in perceptions and 
consumption behaviour among Belgian consumers towards tropical fruits that are not 
yet commonly available on European markets. The study focuses on unprocessed (fresh) 
tropical fruits, processed tropical fruit products, tropical fruit juices and fruit juices 
containing açaí (Euterpe oleracea Mart.). More specifically, the study examines (1) 
consumer general attitude and beliefs towards tropical fruits, familiarity with tropical 
fruits, and the impact of social influences on tropical fruit consumption; (2) the impact 
of socio-demographic characteristics in shaping tropical fruit consumption decisions; 
(3) the motives and barriers for tropical fruit consumption; (4) the effect of sensory 
experiences and (5) the influence of information on tropical fruit acceptance; and (6) the 
European market environment for tropical fruits.  
 
In order to comply with the study’s overall objective, specific research methods are used 
in each chapter. They include questionnaire-based surveys, focus group discussions, 
sensory evaluations and depth interviews.  
 
Findings from this research indicate that consumers have a positive general attitude 
towards tropical fruit consumption. They believe that tropical fruits and their products 
are healthy and nutritious, attractive, special and tasteful. Social factors (children, 
partner, social environment) affect a person’s decision to consume fresh and processed 
tropical fruits. When socio-demographic characteristics are taken into account (gender, 
age, place of living and level of education), differences are noticeable regarding 
attitude, perceptions, familiarity, social influences and purchase behaviour.  
 
Unfamiliarity with tropical fruits and the perceived high acquisition prices are identified 
as the major barriers for tropical fruit consumption. Pleasure-seeking and hedonism, 
together with consumers’ beliefs that tropical fruits are healthy, nutritious, special and 
attractive, form the main drivers. Sensory experiences are found to predominate in 
consumers’ acceptance of tropical fruits and their products. The more, the findings 
  
indicate that perceptions regarding non-sensory attributes are most likely to be based on 
inferences based on the product’s sensory properties and visual aspects.  
 
Tropical fruit juices are considered intrinsically healthy and health promoting in a very 
natural way. Additional information about nutritional and health-related benefits 
through the use of claims is not seen as a persuasive tool for their purchase. Though, 
nutrition and health claims seem to influence consumption and purchase decisions, 
particularly when the combination claim - juice is perceived optimal. Results indicate 
that the acceptance of tropical fruit juices with a claim depends on the specific nutrient 
or ingredient mentioned in the claim and its perceived link with the carrier. People 
prefer claims emphasising the juices’ naturalness (e.g. with natural fibres) over claims 
that possess a less natural link with the carrier (e.g. Ca-enriched). Furthermore, this 
study indicates that the relevance of the claim for consumers plays an important role in 
their purchase behaviour. Consumers with specific health-related needs (e.g. diabetic) 
will tend to buy fruit juices with claims that are related to their needs (e.g. no added 
sugar).  
 
Within the current trend of healthy eating and drinking, and taking into account the 
nutritional and health beneficial properties of açaí, fruit juices with the unknown açaí 
may have a substantial potential for a successful introduction on the West European 
market. This is moreover reinforced by the presence of local processing industries and a 
well-developed market in the country of production. However, beside shortcomings on 
the supply side (e.g. variability in supply and quality), unfamiliarity with açaí and its 
flavour, as well as the incomplete knowledge of its nutrient profile may hamper 
successful introduction. 
 
Sensory evaluation of six fruit juices with açaí contents varying from 4 to 40% indicates 
that - based on taste alone - consumers may be willing to accept açaí fruit juices, but 
only up to a certain açaí concentration. The findings of this study demonstrates that the 
overall liking of the açaí fruit juices decreases with increasing açaí concentration. Most 
likely, this is due to the unique, peculiar and unfamiliar açaí characteristics, which 
become more pronounced and perceived as the açaí content increases. However, 
clustering consumers with similar preferences suggests that a small consumer segment 
may be willing to accept the 40% açaí fruit juice.  
 
The effect of health information on the overall acceptability and purchase intention of 
two açaí fruit juices that have a low versus a high a priori overall liking is positive, 
though rather small. This implies that juices - which are perceived to be inherently 
healthy - do not benefit so much from providing additional health information. 
Furthermore, findings indicate that consumers’ purchase behaviour is most notably 
driven by their sensory pleasure and less by the perceived health benefits: consumers in 
this study expressed their preference for the good-tasting açaí juice, although the least-
liked one was perceived as being healthier and more nutritious in presence of the health 
information. While consumers’ background attitudes (general health interest and food 
neophobia) do not interact with health information, they effectively matter in shaping 
consumers’ acceptability of the juices. Socio-demographics (gender and age) finally 
have a marginal influence on the overall acceptance and purchase intention of both açaí 
fruit juices in the presence of a health claim.  
The findings of this doctoral study are pertinent to different actors along the tropical 
fruit chain. They comprise producers, food manufacturers, retailers, and agricultural and 
research institutes. Despite its limitations, which are inherent to the chosen research 
design and approach, this study stresses the importance for further research. In 
particular, further research could focus on (1) the identification and characterisation of 
consumer segments with similar preferences towards tropical fruit products; (2) 
increasing familiarity with novel tropical fruits; (3) analysing consumer perceptions 
towards diverse claims; (4) the complete characterisation of nutrient profiles of novel 
tropical fruits; and (5) investigating consumer perceptions relating to sustainability 
issues and on how they influence tropical fruit consumption.  
 
 
 
  
  
 
 
 
 
 
 
 
 
  
SAMENVATTING 
 
 
In Europa is er een dynamische en stijgende vraag naar tropisch fruit. Dit is toe te 
schrijven aan het groeiend gezondheidsbewustzijn van consumenten en het toenemend 
belang dat gehecht wordt aan fruit in het dieet. De stijgende vraag wordt gestimuleerd 
door een verdere globalisering en bevolkingsaangroei van etnische minderheden in vele 
Europese landen. Bovendien maakt de Europese voedingsindustrie meer gebruik van 
ongekende tropische fruitsoorten als ingrediënt voor een breed assortiment aan 
voedingsmiddelen. Dit doen ze om variatie te brengen in smaken, alsook om tegemoet 
te komen aan de toenemende interesse in innovaties in gezonde voedingsproducten.  
 
Het op de markt brengen van voedingsmiddelen met ongekende tropische fruitsoorten 
zal slechts succesvol zijn indien de wensen van de consument gekend zijn en ook in 
rekening worden gebracht. Daarom is het noodzakelijk om een duidelijk beeld te krijgen 
van de factoren die de consumptie van tropisch fruit en hun afgeleide producten 
beïnvloeden.  
 
De algemene doelstelling van deze doctoraatsthesis is inzicht verwerven in percepties 
en aankoopgedrag van Belgische consumenten met betrekking tot tropisch fruit dat nog 
niet algemeen beschikbaar is op de Europese markt. De focus ligt hierbij op onverwerkt 
of vers tropisch fruit, verwerkt tropisch fruit, tropisch fruitsap en fruitsap dat açaí 
(Euterpe oleracea Mart.) bevat. Deze studie onderzoekt (1) consumentenhoudingen en -
percepties ten aanzien van tropisch fruit, familiariteit met tropisch fruit, en de impact 
van sociale invloeden op consumptiegedrag; (2) het effect van socio-demografische 
kenmerken op consumentengedrag ten opzichte van tropisch fruit; (3) de drijfveren en 
barrières met betrekking tot consumptie van tropisch fruit; (4) het effect van sensoriële 
eigenschappen en (5) de invloed van informatie op aankoop en consumptie van tropisch 
fruit en afgeleide producten; en (6) de Europese marktomgeving voor tropisch fruit. 
 
Om aan de algemene doelstelling van deze thesis te voldoen, maakt elk hoofdstuk 
gebruik van specifieke onderzoeksmethoden, zoals vragenlijsten, focus groep 
discussies, smaaktesten en diepte interviews.  
 
Uit dit onderzoek blijkt dat consumenten een positieve algemene houding hebben ten 
opzichte van het consumeren van tropisch fruit. Zij beschouwen tropisch fruit en 
afgeleide producten als gezond en voedzaam, aantrekkelijk, speciaal en lekker. Sociale 
factoren (kinderen, partner en sociale omgeving) beïnvloeden consumenten bij hun 
beslissing om tropisch fruit te eten. Wanneer socio-demografische kenmerken (geslacht, 
leeftijd, woonplaats, scholingsgraad) in rekening worden gebracht, zijn er verschillen 
waar te nemen in houding, percepties, familiariteit, sociale invloeden en aankoopgedrag. 
 
Gebrek aan familiariteit en hoge prijs vormen de belangrijkste barrières voor de 
consumptie van tropisch fruit. Hedonisme en verwennerij, in combinatie met het feit dat 
tropisch fruit als gezond, voedzaam, speciaal en aantrekkelijk wordt aanzien, zijn de 
belangrijkste drijfveren. Smaak is van doorslaggevend belang bij consumptie en 
herhaalde aankoop. Meer nog, de resultaten van dit onderzoek wijzen erop dat 
  
percepties met betrekking tot niet-sensorische eigenschappen afgeleid worden van 
sensoriële en visuele aspecten.  
 
Tropische fruitsappen worden als inherent gezond en gezondheidsbevorderend 
beschouwd. Bijkomende informatie over voedingswaarde en gezondheidsgerelateerde 
eigenschappen in de vorm van claims vormt geen extra drijfveer in het aankoopgedrag 
van consumenten. Toch blijken voedings- en gezondheidsclaims aankoop en 
consumptie te beïnvloeden, vooral wanneer consumenten de combinatie claim - fruitsap 
als optimaal beschouwen. Uit deze doctoraatsthesis blijkt dat de aankoop van tropische 
fruitsappen met een claim afhangt van de nutriënt of ingrediënt vermeld in de claim en 
de gepercipieerde link met het fruitsap. Claims die het natuurlijke karakter van het 
fruitsap benadrukken (bv. met natuurlijke vezels) geven een hogere toegevoegde waarde 
dan claims waarbij de nutriënt een minder natuurlijke link met het fruitsap vertoont (bv. 
aangerijkt met Ca).Verder wijst deze studie erop dat de relevantie van de claim voor 
consumenten een belangrijke rol speelt in hun aankoopgedrag. Zo zullen consumenten 
met specifieke gezondheidsgerelateerde noden (bv. diabeticus) geneigd zijn tropische 
fruitsappen te kopen met claims die betrekking hebben op die noden (bv. geen 
toegevoegde suikers). 
 
Binnen de huidige trend van gezond eten en drinken, en rekening houdend met de 
voedingswaarde en gezondheidsbevorderende eigenschappen van açaí, kan gesteld 
worden dat fruitsappen met het ongekende açaí een wezenlijk potentieel hebben voor 
een succesvolle introductie op de West-Europese markt. Dit wordt bovendien versterkt 
door de aanwezigheid van lokale verwerkingsindustrieën en een goed uitgebouwde 
afzetmarkt in het land van productie. Toch kunnen - naast tekortkomingen aan de 
aanbodzijde (bv. wisselend aanbod en kwaliteit) - gebrek aan familiariteit met açaí en 
zijn smaak, alsook de onvoldoende kennis van het volledige nutriëntenprofiel de 
succesvolle introductie belemmeren.  
 
Het proeven van zes fruitsappen met een açaí concentratie variërend tussen 4 en 40% 
wijst erop dat - gebaseerd op smaak alleen - consumenten bereid zijn fruitsappen met 
açaí te consumeren, maar slechts tot een bepaalde açaí concentratie. Deze studie toont 
aan dat de fruitsappen als minder lekker worden beschouwd bij toenemende açaí 
concentratie. Hoogstwaarschijnlijk is dit toe te schrijven aan de ongekende en specifieke 
eigenschappen van açaí die meer uitgesproken zijn en waargenomen worden naarmate 
de concentratie ervan in het fruitsap stijgt. Nochtans wijst de clustering van 
consumenten met gelijkaardige voorkeuren erop dat een klein consumentensegment het 
40% açaí fruitsap lekker vindt.  
 
Het effect van gezondheidsinformatie op de algemene appreciatie en aankoopgedrag 
van een goed en een slecht smakend açaí fruitsap, is positief, doch eerder klein. Dit 
impliceert dat bijkomende gezondheidsinformatie weinig toegevoegde waarde biedt aan 
fruitsappen die als inherent gezond worden aanzien. Bovendien wijzen de resultaten 
erop dat consumenten gedreven worden door de sensoriële eigenschappen van het 
voedingsproduct en minder door de door hen gepercipieerde gezondheidsvoordelen: 
consumenten uit deze studie verkozen immers het goed smakende açaí fruitsap boven 
het slecht smakende, hoewel het laatste als gezonder en voedzamer werd aanzien in 
aanwezigheid van de gezondheidsinformatie. Uit deze doctoraatsthesis blijkt verder dat 
consumentenattitudes (algemene gezondheidsinteresse en angst voor nieuw voedsel) 
niet interageren met gezondheidsinformatie, hoewel attitudes wel een invloed blijken te 
hebben op het aankoopgedrag van beide fruitsappen. Socio-demografische 
karakteristieken (geslacht en leeftijd) hebben een marginale invloed op de algemene 
acceptatie en aankoopintentie van beide açaí fruitsappen met een gezondheidsclaim. 
 
De bevindingen van deze doctoraatsthesis zijn van belang voor verschillende actoren 
langs de toevoerketen van tropisch fruit. Deze omvatten producenten, 
voedingsfabrikanten, handelaars, en landbouw- en onderzoeksinstellingen. Ondanks de 
beperkingen, die inherent zijn aan de vooropgezette onderzoeksbenadering, benadrukt 
deze studie het belang van verder onderzoek. Dit zou zich kunnen toespitsen op (1) het 
identificeren en karakteriseren van consumentensegmenten met gelijkaardige 
voorkeuren; (2) het verhogen van familiariteit met ongekende tropische fruitsoorten; (3) 
het analyseren van consumentenpercepties ten aanzien van diverse claims; (4) het in 
kaart brengen van het nutriëntenprofiel van nieuwe ongekende tropische fruitsoorten; en 
(5) het analyseren van percepties betreffende duurzaamheidsapsecten en hoe zij 
consumentengedrag met betrekking tot tropisch fruit beïnvloeden.  
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PREFACE 
The present doctoral study has been performed within the framework of the European 
INCO-DEV-2 project Nr. 0015279, also known as PAVUC (which acronym stands for 
Producing Added Value from Underutilised tropical fruit crops with high Commercial 
potential). The project is funded for the period 2005-2009 by the European Union as 
part of the Sixth Framework Programme for Research and Technological Development 
(FP6), priority 5 Food Quality and Safety.  
 
The overall strategic objective of the PAVUC project (see  also www.pavuc.soton.ac.uk) 
is to contribute to the sustainable development of the bio-diverse (processed) fruit sector 
of marginal rural areas in Latin America. It thereby focuses on nine underutilised 
tropical fruit species - i.e. açaí (Euterpe oleracea Mart.), Andean blackberry (Rubus 
spp.), berrycactus (Myrtillocactus spp.), camu camu (Myrciaria dubia (Kunth) 
McVaugh), cashew apple (Anacardium occidentale L.), dragon fruit (Hylocereus spp.), 
naranjilla (Solanum quitoense L.), peach palm (Bactris gasipaes Kunth) and tree tomato 
(Solanum betaceum (Cav.) Sendtn.) - which were selected for their nutritional and 
functional potential, and for their regional economic importance. Five work packages 
were defined - each with their own specific objectives - in order to meet the project’s 
overall objective. The specific objectives are: (1) to perform a complete characterisation 
of the nutritional and functional compounds of the nine tropical fruits (work package 1); 
(2) to improve quality, safety and innovation management along selected agri-food 
chains of the considered tropical fruits (work package 2); (3) to develop innovative 
processing technologies for the development of value-added products (work package 3); 
(4) to assess the economic potential of the tropical fruits and their products in a 
globalised market (work package 4); and (5) to disseminate the project results (work 
package 5).  
 
This doctoral study forms part of the research activities performed within the fourth 
work package which focuses - more specifically - on exploring the European market for 
the nine underutilised tropical fruits and their products developed under the project. 
Since market place success and long-term consumption of novel tropical fruits and their 
products depend on consumer acceptance and satisfaction, the focus has been - in the 
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first place - on obtaining general insights in consumer decision-making processes 
towards tropical fruits prior to assessing the market potential for specific tropical fruit 
products. Thus far, only a few consumer studies have focused on tropical fruits, which 
is exactly the gap this doctoral research aims to bridge.  
 
 
1.1. GENERAL BACKGROUND 
 
Tropical regions house abundant tropical fruit species, of which only fifty are well-
known throughout most of the world (Galán Saúco 2008). According to their 
geographical distribution and their volume of production and trade, tropical fruits are 
commonly divided into four main categories, although the borders between the different 
categories are not always clearly delimited (Galán Saúco 2008).  
 
A first category encloses the major tropical fruits (e.g. mango, pineapple) which are 
cultivated in most tropical countries and are well-known in domestic and international 
markets (FAO 2008a). The minor tropical fruit species (e.g. guava, litchi, mangosteen, 
passion fruit), which compose a second category, are not so extensively cultivated. 
Their trade and consumption are more limited, both geographically and quantitatively, 
than those of the major tropical fruit category (Galán Saúco 2008). However, many are 
of considerable economic importance in their respective national markets and are 
therefore considered as major tropical fruits in their regions of occurrence. Clear 
examples are litchi and mangosteen, which are undoubtedly major tropical fruits 
throughout southeast Asia (Chomchalow et al 2007). A third category encompasses the 
underutilised tropical fruit species (e.g. ber, cherimoya, peach palm, sapote) which are 
locally abundant but globally rare. They are produced in geographically restricted areas 
and are commercially limited to their respective production areas. Underutilised tropical 
fruits are sold on local and/or regional markets, but they usually do not occupy a 
significant share of national and international trade (Padulosi and Hoeschle-Zeledon 
2004, Gruère et al 2006). Many minor as well as wild tropical fruit species are 
sometimes listed under this category. A last category includes wild tropical fruit species  
  
Table 1.1 
Geographical distribution and commercialisation of the described tropical fruits 
Tropical fruit Geographical distribution Economic importance 
Mango  
(Family Anacardiaceae) 
The mango is indigenous to the Indian 
subcontinent. Nowadays, it is cultivated in the 
tropical and subtropical regions of North, South 
and Central America, Africa, Australia, China, 
Pakistan and Southeast India (Morton 1987a). 
Mangoes account for approximately 40% of all 
tropical fruits produced worldwide. In 2005, world 
production reached 28.5 million tonnes. Mango 
imports accounted for 840 thousand tonnes in 2005, 
with the United States and Europe being the top 
import markets (Chang 2007).  
Pineapple 
(Family Bromeliaceae) 
 
Native to southern Brazil and Paraguay. Widely 
grown and distributed in South and Central 
America and the West Indies (Morton 1987b).  
World production of pineapple accounted for 17.7 
million tonnes in 2005. Export reached 2.2 million 
tonnes in 2005. The United Stated and Europe are the 
largest import markets for pineapple (Chang 2007). 
Mangosteen 
(Family Clusiaceae)  
 
Indigenous to the Malay Archipelago. 
Nowadays, its cultivation extends throughout 
Southeast Asia, Union of Myanmar and Indo-
China (Osman and Milan 2006). 
The main export markets for mangosteen are still 
largely confined to Asian markets such as Hong 
Kong, Singapore, Taiwan and Japan (Osman and 
Milan 2006). 
Litchi  
(Family Sapindaceae) 
 
Litchi is native to China. Presently, it is widely 
grown throughout Asia, eastern Australia and the 
subtropical regions of South Africa (Tindall 
1994, Ghosh 2001). 
Litchis are commonly sold on Vietnamese, Chinese 
and Asian markets. In recent years, litchis have 
become more widely available (Ghosh 2001).  
Cherimoya  
(Family Annonaceae) 
 
The Andean valleys of Ecuador, Peru and Chile 
are the area of origin. Cherimoya has been 
brought to Mediterranean countries, the USA 
and Asia, via Africa (de Q. Pinto et al 2005). 
Cherimoya is mostly sold on domestic markets.  
Chile and Peru are the principal exporters. However, 
export volumes are no more than a fraction of total 
production. Exports from Peru are mainly limited to 
neighbouring countries, even though small quantities 
are sold on EU markets (de Q. Pinto et al 2005)  
 
 Table 1.1 (continued) 
Peach palm  
(Family Arecaceae) 
 
The palm tree is native to the Amazonian areas 
of Colombia, Ecuador, Peru and Brazil. 
Nowadays it is found throughout Central and 
South America (Small and Catling 2005). 
Peach palm fruits are mainly sold on regional and 
national markets. Currently, the major exporting 
country is Costa Rica, which sells a small amount of 
processed peach palm fruits to other countries in 
Central America, the United States and Canada 
(Quirós et al 2008).  
Sapote 
(Family Sapotaceae) 
Sapote is native to southern Mexico and Central 
America. They are now widely cultivated in 
South America (Colombia, Ecuador, Venezuela, 
Brazil), the Philippines and Vietnam (ICUC 
2004). 
The production of fresh sapote fruits is mainly for 
local consumption (ICUC 2004). 
Ber (Indian jujube) 
(Family Rhamnaceae) 
The ber tree grows widely in most dry tropical 
and subtropical regions of Asia and Africa 
(ICUC 2001a). 
Export to the Middle East, Malaysia and the Far East 
exists, although to a limited extend. Most of the 
producing countries do not grow ber trees on a 
commercial scale. Fruits are mostly collected from 
trees that grow in home gardens and in the wild. 
Within African countries, fruits are mainly sold on 
local markets (ICUC 2001a). 
Safou  
(Family Burseraceae) 
The safou tree is native to the humid lowlands 
and plateau regions of Central Africa and the 
Gulf of Guinea. It has been introduced to parts of 
Malaysia (ICUC 2001b). 
High production of safou exists in Cameroon, DR 
Congo and Gabon to satisfy the demand at local 
markets. Most producing countries do not grow the 
safou tree on a commercial scale (ICUC 2001b). 
Berrycactus 
(Family Cactaceae) 
Endemic to the arid and semi-arid highlands of 
Mexico (Peréz-González 1999). 
No cultivated areas of berrycactus are identified in 
Mexico. Berrycactus is collected from their natural 
stands and sold in fresh form on local rural markets 
(Hernandez-Lopez et al 2008). 
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(e.g. berrycactus) which are not commercially cultivated and are much in need of 
characterization, conservation, selection and future breeding (Galán Saúco 2008).  
 
In order to illustrate the diversity in availability of tropical fruits and their importance in 
global trade, a description of the geographical distribution and the commercialisation of 
the abovementioned tropical fruits is given in Table 1.1. 
 
Detailed information and reliable statistics on tropical fruit production and world trade 
are hardly available (Chang 2007), and therefore constitute a major constraint in the 
analysis of supply and demand trends of tropical fruits in the world market (Kortbech-
Olesen 1997, Chang 2007, FAO 2008a). Among the problems are the scarcity and 
heterogeneity of production and trade data as most producing countries do not routinely 
record or collect data regarding tropical fruits that are basically produced and/or traded 
in small quantities (Chang 2007, FAO 2008a). Besides, production and trade data from 
reporting countries suffer from a lack of uniformity (FAO 2003). In addition, the 
international trade classification system categorises products according to Harmonized 
System (HS) codes as agreed in the International Convention on the Harmonised 
System of 1983, and only permits a detailed categorisation when the value of trade of an 
individual fresh or processed tropical fruit species exceeds 50 million USD annually 
(Chang 2007). As a result, detailed trade information only exists for major tropical fruits 
and derived products, whereas for minor and underutilised tropical fruits and their 
products statistics are unavailable or aggregated (Chang 2007, 2008).  
 
Although data on tropical fruit production and trade are scant and heterogeneous, an 
attempt has been made in this thesis to analyse the global supply and demand trends of 
tropical fruits in the world market. 
 
Banana and plantain constitute the main tropical fruit produced and traded globally. For 
the period 2003-2007, the production of banana and plantain constituted approximately 
40% of the global tropical fruit production, whereas their share in the world trade of 
tropical fruits amounted to approximately 76% in terms of volume and 67% in terms of 
value for the same period (Chang 2007, FAO 2008b). Because of their large share in 
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world production and world trade of tropical fruits, incorporating banana and plantain in 
the underneath analysis would create a biased view. As a result, both tropical fruits have 
been excluded from further analysis.  
 
According to the Food and Agriculture Organization of the United Nations (FAO), the 
world production of tropical fruits (excluding banana and plantain) reached 96.8 million 
tonnes in 2000 and increased by approximately 3.6% annually during the period  
2000-2007 to reach 123.7 million tonnes in 2007 (FAO 2008b). In 2004, tropical fruits 
represented 8.1% of the global world production of fresh fruits and vegetables (FAO 
2007). The world production of tropical fruits has been estimated to increase by 1.7% 
annually (FAO 2003, Chang 2007) and is projected to reach 139.2 million tonnes by 
2014. Mango, pineapple, papaya and avocado constitute the most important tropical 
fruit species produced worldwide, accounting for approximately 75% of the global fresh 
tropical fruit production (Chang 2007). Asia constitutes the major producing region, 
followed by Latin America and the Caribbean, and Africa, together being responsible 
for 98% of the world production of tropical fruits (Ramiro 2000, FAO 2003, Centeno 
2005).  
 
Of all tropical fruits produced worldwide, approximately 90% is consumed 
domestically. The remaining share is traded as fresh (5%) or processed tropical fruit 
products (5%), i.e. fruit juice, concentrate, pulp and puree (further referred to as fruit 
juice and concentrate), canned fruit, dried or dehydrated fruit and frozen fruit 
(Kortbech-Olesen 1996, FAO 2003, CBI 2007a, Chang 2007). Despite the 
proportionally small quantities of tropical fruits traded internationally, their trade value 
is significant. The value of international trade of fresh and processed tropical fruit 
products was estimated at 4.0 billion USD in 2004 (Chang 2007). In 2006, the total 
international trade value of fresh tropical fruits amounted to 4.7 billion USD, and 
processed tropical fruit products represented an additional 1.3 billion USD. In 
comparison, the value of international trade in 2006 reached 5.6 billion USD for 
bananas and plantains, 3.8 billion USD for apples and 1.7 billion USD for pears (Chang 
2008). International trade in fresh and processed tropical fruits remains dominated by 
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pineapple, whereas a significant growth - both in volume and value - of international 
trade in other tropical fruits is noticeable (Chang 2007, 2008).  
 
Trade data indicate Latin America and the Caribbean as the major exporters of fresh 
tropical fruits, whereas Asia dominates the supply of processed tropical fruit products 
(Ramiro 2000).  
 
The largest import markets for both fresh and processed tropical fruits are the European 
Union (EU) followed by the United States of America (USA), together accounting for 
approximately 75% of world’s import of tropical fruits (FAO 2003, Chang 2007). The 
largest import harbours of fresh and processed tropical fruit products within the EU are 
the Netherlands (Rotterdam) and Germany (Hamburg), from where re-exportation to 
other European countries occurs (CBI 2006, 2007a).  
 
In 2007, the import of fresh fruits in the EU reached 26.4 million tonnes and 21.0 billion 
EUR, of which 8.6% and 10.7%, respectively, concerned tropical fruits (Table 1.2). The 
import of fresh tropical fruits in the EU grew by an average annual rate of 14.4% 
between 2003 and 2007, reaching 2.3 million tonnes in 2007. In terms of value, import 
of fresh tropical fruits increased on average by 9% annually for the same period, 
amounting to 2.3 billion EUR in 2007. As can be seen from Table 1.2, tropical fruits 
constitute an increasing share of the import volume of total fresh fruits in Europe, from 
nearly 6.6% in 2003 to 8.6% in 2007. Their portion of the total import value of fresh 
fruits increased by 1% for the period 2003-2007. Import volume of fresh tropical fruits 
in the EU remains dominated by pineapple (56.3%), followed by mango (14.7%), 
avocado (13.2%) and papaya (2.2%), together accounting for approximately 86% of all 
fresh tropical fruits imported in the EU in 2007 (Eurostat 2005, 2006, 2008). 
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Table 1.2 
Import volume (thousand tonnes) and import value (million EUR) of fresh (tropical) 
fruits in the EU, for the period 2003-2007 (Eurostat 2005, 2006, 2008) 
 Fresh fruit Fresh tropical fruit Fresh fruit Fresh tropical fruit 
year (thousand tonnes) % (million EUR) % 
2003 20 383 1 336 6.6 16 419 1 597   9.7 
2004 22 281 1 543 6.9 17 073 1 631   9.6 
2005 23 912 1 841 7.7 18 458 1 842 10.0 
2006 24 993 2 114 8.5 19 630 2 080 10.6 
2007 26 409 2 286 8.6 21 018 2 258 10.7 
 
 
Import, both in volume and value, of processed fruit products in the EU increased 
during the period 2003-2007, reaching 10.5 million tonnes and 10.0 billion EUR in 
2007 (Table 1.3). In terms of volume, fruit juice and concentrate (62.8%) formed the 
largest group of processed fruit products in 2007, followed by canned (24.8%), dried 
(6.8%) and frozen (5.6%) fruit (Eurostat 2008). Processed tropical fruits constituted 
15.4% of the total import volume of processed fruits in 2003 and their share grew to 
17.1% in 2007 (Table 1.3). In 2007, canned tropical fruit (37.6%) formed the largest 
group of processed tropical fruit products, followed by tropical fruit juice and 
concentrate (30.8%), dried (27.3%) and frozen (4.3%) tropical fruit (Eurostat 2008). For 
the period 2003-2007, processed tropical fruit products accounted annually - on average 
- for 19.1% of the total import value of processed fruits (Table 1.3).  
 
Table 1.3 
Import volume (thousand tonnes) and import value (million EUR) of total processed 
(tropical) fruit products in the EU, for the period 2003-2007 (Eurostat 2005, 2006, 
2008) 
 Processed 
fruit 
Processed  
tropical fruit 
Processed 
fruit 
Processed  
tropical fruit 
year (thousand tonnes) % (million EUR) % 
2003   8 898 1 370 15.4   7 556 1 347 17.8 
2004   9 695 1 479 15.3   7 375 1 425 19.3 
2005   9 922 1 593 16.1   7 721 1 530 19.8 
2006 10 376 1 736 16.7   8 893 1 804 20.3 
2007 10 534 1 797 17.1 10 046 1 839 18.3 
 
 
11 
 
The trend of increasing import volumes of fresh and processed tropical fruits, as 
evidenced in Table 1.2 and Table 1.3, is expected to continue in the EU. The demand 
for fresh tropical fruits and derived products is expanding due to consumers’ increased 
health consciousness, population growth of ethnic minorities in Europe, and increased 
global communication and international travel (Centeno 2005, Chang 2008, Hughes 
2008). Also, the European food industry is making greater use of tropical fruits as 
ingredients for a wide assortment of food products in order to respond to consumers’ 
growing interest in healthy and nutritious food products with new flavours and tastes 
(SIAL 2006, 2008).  
 
TROPICAL FRUIT JUICE AND CONCENTRATE 
The European import of fruit juice and concentrate reached 6.6 million tonnes and  
6.0 billion EUR in 2007, indicating a growth of 9.3% in volume and 33.9% in value 
compared to 2003 (Table 1.4). As can be seen from Table 1.4, import of tropical fruit 
juice and concentrate grew by 31.5% in volume and 11.2% in value during the period 
2003-2007, and amounted to 550 thousand tonnes and 435 million EUR in 2007. For 
the period 2003-2007, the import volume of tropical fruit juice and concentrate 
constituted an increasing share of the total fruit juice and concentrate volume imported: 
from 6.9% in 2003 to 8.3% in 2007. In terms of value, its share fluctuated between 
7.3% and 9.8% for the same period. Pineapple is the most important tropical fruit in this 
category. In 2007, pineapple juice and concentrate accounted for 80.0% and 69.2% of 
the total import volume and the total import value of tropical fruit juice and concentrate, 
respectively, in the EU (Eurostat 2008).  
 
Table 1.4 
Import volume (thousand tonnes) and import value (million EUR) of (tropical) fruit 
juice and concentrate in the EU, for the period 2003-2007 (Eurostat 2005, 2006, 2008) 
 Fruit juice -
concentrate 
Tropical fruit juice -
concentrate 
Fruit juice - 
concentrate 
Tropical fruit juice -
concentrate 
year        (thousand tonnes) %         (million EUR) % 
2003 6 043 418 6.9 4 475 391 8.7 
2004 6 707 456 6.8 4 187 410 9.8 
2005 6 699 467 7.0 4 461 400 9.0 
2006 6 760 523 7.7 5 273 443 8.4 
2007 6 605 550 8.3 5 994 435 7.3 
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Fruit juice consumption has increased over the past ten years in Europe. In 1998, fruit 
juice consumption reached 9.5 billion litres or 19.7 litres per capita and increased to 
amount to 11 billion litres in 2007, meaning an average per capita consumption of 23.7 
litres (Kay-Shuttleworth 2008). Due to increasing consumer interest in a healthier 
lifestyle, fruit juice consumption outlooks are forecasted to be favourable. Consumption 
is expected to further grow by 1.5% annually, reaching 13.5 billion litres by 2012 (Kay-
Shuttleworth 2008).  
 
Orange and apple juice are the most important fruit juices consumed in Europe, 
representing - in 2007 - 40.5% and 18.1% of the fruit juice market, respectively (Kay-
Shuttleworth 2008). Besides a steady growth in the consumption of the ‘traditional’ fruit 
juices based on orange and apple, there is a dynamic and increasing demand for 
innovative fruit juices with novel and exotic fruit combinations in recent years (CBI 
2007b, Kay-Shuttleworth 2008). This is reflected by the increasing number of novel 
product introductions in the fruit beverage category. For example, the number of fruit 
juice innovations in Belgium increased from 14 to 40 between 2000 and 2005 (Lapage 
2008). Worldwide, introductions of novel fruit beverages with tropical flavours 
increased with 60% between 2003 and 2007, and resulted in approximately 2 200 new 
tropical fruit beverage introductions during 2007 (Greeve 2008). Concrete examples are 
increased fruit juice introductions containing açaí, acerola, gojí berry, guaraná and 
pomegranate, as presented in Figure 1.1.  
 
Within the current consumer trend of healthy eating and drinking (Datamonitor 2007, 
Hughes 2008), numerous underutilised tropical fruits may offer perspectives when 
aiming at satisfying health-related consumer needs and demands. Recently, açaí 
(Euterpe oleracea Mart.) has received considerable interest owing to its nutritional 
value - mainly its high antioxidant content - and concomitant health benefits (Rufino 
2008). It may therefore have a substantial potential for usage in the development of 
innovative tropical fruit juices. Its growing importance in the world market has been 
illustrated in Figure 1.1. Greeve (2008) mentioned that - in 2007 - approximately 90 
new açaí-based fruit beverages were introduced worldwide, whereas the number of 
novel açaí juice introductions reached no more than 4 in 2004.  
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Figure 1.1 
Number of worldwide novel fruit juice introductions (#) with açaí, acerola, gojí berry, 
guaraná and pomegranate for the period 2003-2007  
Note: Adapted from Greeve 2008 
 
 
1.2. OBJECTIVE OF THE THESIS 
 
The introduction of underutilised fresh tropical fruits and derived products in Europe 
will only be successful if the voice of European consumers is sufficiently understood 
and taken into account. It is thus of primary importance to understand how consumers 
perceive tropical fruits, how they make choices and how their consumption and 
purchase intentions with respect to tropical fruits and derived products are shaped.  
 
To the author’s knowledge, little consumer research has been done specifically with 
respect to tropical fruits and their products in temperate countries. Hence, the scarcity of 
insights in consumer decision-making processes towards this fruit category forms the 
rationale of this doctoral research. 
 
The overall objective of the present research is to obtain insights in perceptions and 
consumption behaviour among Belgian consumers towards tropical fruits and tropical 
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fruit products that are not yet common on European markets. More specifically, the 
following six specific research objectives are hereby set forth:  
(1) to investigate attitudes and beliefs, familiarity, and social influences affecting 
tropical fruit consumption;  
(2) to assess the importance of socio-demographic characteristics in shaping tropical 
fruit consumption decisions; 
(3) to explore consumer motives and barriers for tropical fruit consumption; 
(4) to identify the impact of sensory experiences on tropical fruit acceptance;  
(5) to examine the effect of information on the acceptability of tropical fruits; and 
(6) to evaluate the broader market environment for tropical fruits. 
 
The present research focuses on non-processed tropical fruits (further referred to as 
fresh tropical fruits), processed tropical fruit products as one product category, and 
narrows down to tropical fruit juices and fruit juices containing açaí (Table 1.5).  
 
Table 1.5 
Overview of the thesis’ specific research objectives with their respective product 
category focus 
Specific research  
objective 
Product category focus  
Fresh  
tropical fruits 
Processed 
tropical fruits  
Tropical 
fruit juices 
Açaí  
fruit juices 
(1) Attitudes and beliefs, 
familiarity, social influences X X X  
(2) Socio-demographics X X  X 
(3) Motives and barriers X  X  
(4) Sensory experiences X X  X 
(5) Information X  X X 
(6) Market environment    X 
 
 
1.3. THESIS OUTLINE 
 
This thesis consists of a compilation of papers that have been published or accepted as 
contributions to international peer-reviewed scientific journals, books or proceedings 
and/or have been presented at international congresses or symposia, covering the 
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scientific disciplines of (tropical) food marketing, food and nutrition sciences, and 
consumer behaviour.  
 
The thesis includes nine chapters in total. The chapters focus on complying with the 
abovementioned defined specific research objectives, hereby following the rationale 
presented in Table 1.6 and discussed below.  
 
Table 1.6 
Thesis outline in relation to the defined specific research objectives and product 
category focus 
Chapter focus 
Specific 
research 
objective  
Product category focus 
CH 2 Literature review   
CH 3 Attitudes and beliefs 
Familiarity 
Social influences 
Socio-demographics 
(1) 
(1) 
(1) 
(2) 
Fresh tropical fruits and processed 
tropical fruit products  
CH 4 Attitudes 
Motives and barriers  
Information 
(1) 
(3) 
(5) 
Fresh tropical fruits and tropical fruit 
juices 
CH 5 Sensory evaluation 
 
(4) 
 
Fresh tropical fruits (cherimoya, 
dragon fruit, mangosteen, 
persimmon, tree tomato) and five 
processed tropical fruit products 
(açaí, baobab and cashew apple 
juice; berrycactus and tamarind jam) 
CH 6 Market environment (6) Açaí fruit juices 
CH 7 Sensory evaluation (4) Six fruit juices with açaí content 
varying between 4 and 40%.  
CH 8 Information 
Socio-demographics 
(5) 
(2) 
Two açaí fruit juices (4 and 40% 
açaí)  
CH9 General conclusion   
 
 
Consumers’ attitudes and beliefs towards tropical fruits, their familiarity with tropical 
fruits and the effect of social influences on tropical fruit consumption are investigated in 
Chapter 3. This chapter also evaluates the importance of aforementioned determinants 
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on consumers’ intention to purchase fresh and processed tropical fruit products, and 
their relationship with socio-demographic characteristics.   
 
Chapter 4 provides a descriptive analysis of consumers’ attitudes and behavioural 
intentions, and their motives and barriers for the consumption of fresh tropical fruits and 
tropical fruit juices. Moreover, the importance of information (i.e. process-related 
quality labels for fresh tropical fruits, and nutrition and health claims for tropical fruit 
juices) as a possible driver for tropical fruit consumption is explored.  
 
In Chapter 5, the impact of sensory experiences on tropical fruit acceptance is studied. 
The match or mismatch between general expectations (formed before tasting) and 
sensory experiences (formed after tasting) of five fresh tropical fruits and five processed 
tropical fruit products are examined. This chapter evaluates to what extent the resulting 
confirmation or disconfirmation affect the intention to purchase the evaluated tropical 
fruit product.  
 
The potential of açaí and its use in the West European fruit juice industry are evaluated 
and discussed in Chapter 6.  
 
Chapter 7 and Chapter 8 investigate to what extent taste evaluation and health 
information - as important identified determinants of tropical fruit consumption - hold 
in the specific case for açaí fruit juices. More precisely, Chapter 7 assesses the 
importance of sensory experiences in the acceptance of six fruit juices with different 
açaí concentrations, whereas Chapter 8 examines the impact of health information on 
consumers’ acceptance of two açaí fruit juices. Additionally, this chapter investigates 
the differences in information effect due to interactions with consumer background 
attitudes and socio-demographic characteristics.  
 
Finally, Chapter 9 provides the general conclusion. The most important findings of this 
thesis are formulated and discussed. Moreover, implications of this doctoral research, its 
limitations and recommendations for further research are set forth.   
 
  
CHAPTER TWO 
DETERMINANTS OF FRUIT INTAKE: A LITERATURE REVIEW 
 
 
 
 
 
 
This chapter describes the conceptual framework and reviews the complex interaction 
of numerous interrelated factors and determinants affecting consumer decisions in 
relation to the consumption of fruits and derived fruit products.  
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2.1. FOOD CHOICE 
 
Food choices are among the most frequent human decision-making processes. Although 
seemingly simple, they are very complex behaviours that are determined by numerous 
interacting factors and interrelated determinants (van den Heuvel et al 2007, Köster 
2009). Many different models have been proposed in literature and have been used to 
explain consumer behaviour related to food choices. Among the most notably are the 
multi-attribute attitude approach (Fishbein and Ajzen 1975, Ajzen and Fishbein 1980, 
Engel and Blackwell 1982), the means-end chain model (Gutman 1982, Reynolds and 
Olson 2001) and the expectation confirmation theory (Anderson 1973, Oliver 1977). 
Building on these aforementioned models, Grunert et al (1996) proposed the Total Food 
Quality Model which provides a comprehensive framework for analysing consumer 
food choices (Brunsø et al 2002, Grunert 2002).  
 
The Total Food Quality Model states that consumers form quality expectations based on 
different attributes or cues which are traded off against each other before deciding 
whether or not to buy a food product and which product to choose (Engel and Blackwell 
1982). Attributes are thus to be considered as evaluative criteria from which consumers 
form beliefs, develop attitudes and build up intentions. They are commonly classified in 
‘search’, ‘experience’ and ‘credence’ attributes (Darby and Karni 1973). Search 
attributes (e.g. appearance, price) can be ascertained before purchase, while many other 
product properties (i.e. experience and credence attributes) cannot. Experience 
characteristics (e.g. flavour, taste) can only be determined after consuming the food 
product. Credence properties (e.g. health and nutritional benefits) are a matter of 
credibility and trust and cannot be validated, neither before nor after trying the product 
(Brunsø et al 2002). The relationship between quality expectations, formed before 
purchase, and quality experiences after consumption determines consumer satisfaction 
and hence the probability of repeated behaviour (Oliver 1980, Deliza 1996, Brunsø et al 
2002, Grunert 2002). Though, consumers are not only interested in the food product in 
se, but also in the benefits its consumption can provide and the way the product can help 
them to attain their personal values (Grunert 2005). That is, besides forming 
impressions about the quality of a food product, consumers also form judgements on 
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whether the specific product properties are desirable and are likely to satisfy their 
preferences and needs by linking the food product properties to self-relevant 
consequences and personal values (Gutman 1982, Costa et al 2004, Grunert 2005, Poole 
et al 2007). 
 
The Total Food Quality Model is considered to be the most adequate framework for 
analysing issues related to consumer food choice processes (Grunert 2002, de Carlos et 
al 2005). It also constitutes the core of the conceptual framework that will be used in 
this doctoral thesis. The conceptual framework, as presented in Figure 2.1, serves as a 
tool for understanding the determinants affecting tropical fruit consumption that will be 
addressed in the present thesis and is therefore used as a guide for further discussion. 
 
Figure 2.1 
Conceptual framework based on the Total Food Quality Model  
Note: Based on and modified from Brunsø et al (2002) and Grunert (2005) 
 
 
Following the conceptual framework (Figure 2.1), subsequent paragraphs review the 
importance of the envisaged food choice determinants - i.e. search, experience and 
Quality 
expectations 
Satisfaction Dissatisfaction 
Confirmation 
Quality 
experiences 
Consumption (Repeat) purchase 
Attitudes, beliefs  
and familiarity 
Socio-
demographics 
characteristics 
Social 
influences 
Search 
attributes 
Experience 
attributes 
Credence 
attributes 
Positive disconfirmation 
Negative disconfirmation 
21 
 
credence attributes; attitudes, beliefs and familiarity; socio-demographics and social 
influences - with respect to the consumption of fruits and derived fruit products. If no 
literature on fruits or their products was available, the determinants are discussed in a 
more general way.    
 
 
2.2. SEARCH ATTRIBUTES 
 
Recent studies have mentioned pleasure-seeking to be the primary motivation for fruit 
consumption (Macht et al 2005, Poole et al 2007). People seem to enjoy looking at, 
handling and selecting the fruits they want to eat. Important search attributes for fruit 
selection are freshness, firmness, size, colour and smell. Visually appealing fruits may  
act as a prompt for purchase and consumption intentions (Dixon et al 2004). Batt (2004) 
investigated the criteria used by consumers for selecting fresh fruits from a retail store 
and concluded that expected overall fruit quality is generally more influential than price 
in ultimate purchase decisions. Nonetheless, price does play a significant role in 
consumers’ intentions to purchase fresh and processed fruit products (Brug et al 1995, 
Lappalainen et al 1998, Pollard et al 2002, Jaeger 2006, Poole et al 2007, Riediger et al 
2007, Yeh et al 2008). Availability, packaging, convenience and brand are other search 
determinants often cited in literature to affect consumer food choices (Steptoe et al 
1995, Kratt et al 2000, Pollard et al 2002, Baker and Wardle 2003, Magnusson 2004, 
van Kleef et al 2005a, Jaeger 2006, Shaikh et al 2008). Deliza et al (2003) reported that 
- besides taste and information presented in the product label - convenience and price 
influence consumers’ intentions to purchase pineapple juice. In a previously performed 
study, in which passion fruit juices were evaluated, Deliza (1996) demonstrated that 
packaging images affect consumers’ juice perceptions and expected liking. In a similar 
vein, the study of Villegas et al (2008) demonstrated that package characteristics 
influence consumer opinions about the acceptability of the product and its likelihood of 
purchase. Furthermore, choices between fruits are often based on perceptions of utility 
(Jack et al 1997, Dixon et al 2004, Hughes 2008). The latter authors described that 
consumers differentiate among fruits on the basis of how convenient they are perceived 
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to prepare and to eat at home, at work and/or while travelling. For example, consumers 
score banana and apple higher on convenience than kiwi and orange (Jack et al 1997). 
 
 
2.3. EXPERIENCE ATTRIBUTES  
 
Numerous consumer studies have pointed to the primary role of sensory characteristics - 
particularly taste - that drive consumers’ food choices (e.g. Moskowitz and Krieger 
1995, Steptoe et al 1995, Clark 1998, Asp 1999, Grunert et al 2000, Brunsø et al 2002, 
Verbeke 2006, Enneking et al 2007, Medeiros de Melo et al 2009). In the specific case 
of fruits and fruit products, sensory factors have also been reported to be among the 
most influential when selecting this food category (e.g. Brug et al 1995, ter Hofstede et 
al 1996, Jaeger et al 2003, Wansink et al 2006, Kader 2008, Harker et al 2009). Pollard 
et al (2002) reviewed the factors affecting consumer food choices in relation to fruit 
intake, and found that sensory appeal - such as taste, texture and smell - is an essential 
prerequisite for consuming fruit. Harker et al (2003) showed that consumer preferences 
for apples are based on interactions between texture and taste. For example, people may 
prefer a sweet and hard apple, whereas others prefer juicy and acidic apples.  
 
In numerous consumer studies, sensory evaluations are mostly performed to investigate 
the relationship between sensory liking and the acceptance of fruit products. Ghazanfar 
and Camire (2002) demonstrated that the overall acceptability of different cranberry 
juice blends (27%, 34%, 41%, 54% and 100% cranberry juice) among women 
decreased with increasing cranberry juice concentration. Based on these findings, the 
authors concluded that - on the basis of taste alone - female consumers may be willing 
to drink beverages containing as much as 34% cranberry juice. Luckow and Delahunty 
(2004a) examined the sensory impact of functional ingredients (i.e. probiotics) on 
consumers’ acceptance of orange fruit juices. Results revealed an overall preference for 
the sensory characteristics of the conventional orange juices to the functional ones. In a 
follow-up study, Luckow et al (2006) confirmed the negative influence of probiotic 
cultures on consumers’ liking of orange juices. The study by Lyly et al (2007) 
confirmed that taste plays a dominant role in the acceptance of a fruit product and 
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strongly affects the willingness to consume the product. The latter authors evaluated 
consumers’ acceptance and willingness to consume an apple-pear beverage with and 
without added oat β-glucan. Consumers showed a lower liking and lower willingness to 
use the fruit beverage enriched with oat β-glucan, most likely because of the off-flavour 
caused by oat β-glucan. These findings corroborated results of an earlier study by 
Tuorila and Cardello (2002). They assessed consumers’ acceptance of orange-guava 
juices with off-flavours (i.e. with 0.0%, 0.3% and 0.6% KCl) and found that the liking 
of the fruit juices and their likelihood of consumption decreased with increasing 
presence of off-flavours. The latter authors underlined the importance of sensory liking 
as the primary predictor of consumption and stated that there may be no way to tempt a 
person to repeat consumption in the future if the first impression of taste is poor.   
 
It is often assumed that sensory pleasure must be sacrificed to some extent in order to 
achieve a healthier diet and that consumers associate healthy foods with less acceptable 
flavours (Reineccius 2000, Raghunathan et al 2006). In this respect, Verbeke (2006) 
identified a small consumer segment, characterised by older age and women, who 
claimed to be willing to compromise on taste for health benefits in the case of functional 
foods. This study also revealed that the market segment of consumers who are ready to 
accept noticeable worse tasting products for potential future health benefits has 
decreased in size and over time. However, Verbeke emphasised that consumers’ health 
orientation is the major driver for being willing to compromise on taste. In a similar 
vein, Guinard et al (1996) previously suggested that, in particular among older adults, 
health concerns may be more important determinants of food choice than its sensory 
characteristics. On the other hand, the study by Luckow and Delahunty (2004b) 
demonstrated that consumers expect nutritious fruit juices to have good sensory quality. 
They would not expect unpleasant flavours to be markers for health benefits in fruit 
juices. That is, fruit juices should be able to provide health benefits without 
compromising taste. 
 
 
 
 
24 
 
2.4. CREDENCE ATTRIBUTES 
 
Credence attributes (e.g. healthiness of food product, sustainability of production 
process) are a matter of credibility and trust; they cannot be discerned upon purchase or 
consumption (Brunsø et al 2002). Consumers may thus face difficulties to form quality 
expectations about the credence qualities of a food product. Therefore, credence 
characteristics of a food product are usually signalled to consumers through the use of 
extrinsic information cues, such as labels (Cheftel 2005, Verbeke et al 2008). That is, 
labels provide consumers with information about the credence characteristics of a food 
product and help consumers to make better-informed food choices. Food labelling can 
thus be seen as one of the common routes to deliver the message about the quality of a 
food product to the ultimate consumer (Nilsson et al 2004). 
 
Process-related quality labels and labels with nutrition and health information are often 
mentioned in literature as important influential determinants in consumers’ (e)valuation 
of food products and food choice decision-making processes (e.g. Briz and de Felipe 
2003, Batt 2004, Deliza et al 2005, Di Monaco et al 2006, Vermeir and Verbeke 2006, 
Honkanen et al 2006, Kehagia et al 2007, van Ittersum et al 2007, Basu and Hicks 2008, 
Vermeir and Verbeke 2008, Wier et al 2008, Tudoran et al 2009), and are therefore 
discussed in the section below. 
 
2.4.1. PROCESS-RELATED QUALITY LABELS 
 
In recent years, process-related quality labels have gained in popularity because of 
consumers’ increased awareness of food quality, food safety and sustainability issues 
(Brunsø et al 2002, Verbeke 2005a, Vermeir and Verbeke 2008, Narrod et al 2009). 
Process-related quality labels inform consumers about the quality of the production 
process, while they focus less on the core product itself. They differentiate food 
products based on more safe (e.g. traceability), sustainable1, ethical and environmental 
friendly production methods (Verbeke et al 2008).  
                                                 
1
 Sustainable production includes strategies to achieve economic, ecological and social goals (Vermeir 
and Verbeke 2006). 
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Wandel and Bugge (1997) identified environmental concerns to be prominent in 
consumers’ evaluation of fruit quality. Johansson et al (1999) investigated consumers’ 
preferences for ecologically and conventionally grown tomatoes. Results of their study 
demonstrated that tomato preferences are influenced by product information: 
information about ecological growth conditions affects consumers’ tomato preferences 
in a positive way. Results presented by Deliza et al (1999, 2003) showed that labelling 
information about product safety and production technology on fruit juices affects 
consumers’ expectations and juice perceptions, and hence their purchase intention. 
Information about the production method (i.e. genetic modification in this particular 
case) was found to negatively influence consumers’ likelihood of purchasing soybean 
oil (Carneiro et al 2005). In this latter study, the majority of the consumers declared an 
intention of not buying the transgenic soybean oil. Verbeke et al (2008) explored 
consumers’ attitudes, their behaviours and perceptions towards tomatoes in general and 
towards Flandria-labelled tomatoes. The ‘Flandria’ label - i.e. Flemish quality label for 
fresh fruits and vegetables - stands for good quality produce in terms of freshness, 
firmness, uniformity, taste and nutritional value. It guarantees that the fruits and 
vegetables are cultivated by family farm businesses in an ecological friendly and 
sustainable production environment. Findings of their study indicated that Flandria-
labelled tomatoes are strongly associated with better quality tomatoes and with a stricter 
control on production conditions. However, despite positive perceptions and attitudes, 
the group of buyers was identified to be rather small, most likely because consumers 
consider food quality and food safety as standard attributes when purchasing tomatoes. 
The study by de Ferran and Grunert (2007) shed light on fair trade coffee purchasers’ 
motives and values. They indicated the product’s fair trade character, its taste and 
traceability as the prevailing motives to buy fair trade coffee, although consumers’ 
reasons may differ depending on the retail store chosen. Consumers who purchase fair 
trade coffee in specialised stores are motivated by a wish to protect the environment and 
to participate in alternatively economy, whereas people who purchase the coffee in 
supermarkets are more focused on a respect for human rights 
 
A substantial number of studies concluded that - although consumers value and have 
positive attitudes towards food labelling informing about process-related quality aspects 
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- consumers’ behaviour patterns are not fully consistent with their attitudes. This 
attitude-behavioural intention gap can be attributed to a number of factors. Among the 
most important encountered are the comprehensibility and credibility of the label, the 
type of product carrying the process-related quality label, the perceived quality of the 
labelled product compared to its unlabelled counterpart, and consumers’ individual 
characteristics and their involvement (Vermeir and Verbeke 2006, de Ferran and 
Grunert 2007, Kehagia et al 2007, Basu and Hicks 2008, Verbeke et al 2008, Vermeir 
and Verbeke 2008). 
 
2.4.2. NUTRITION AND HEALTH CLAIMS 
 
Nutrition and health claims have become an established way of communicating the 
healthiness of a food product. They convey relevant information on the product’s 
nutritional content and health benefits that would otherwise remain hidden or unknown 
to consumers (Williams 2005, van Trijp and van der Lans 2007) and aim at helping 
consumers to make better-informed and healthier food choices (Leathwood et al 2007, 
Williams and Ghosh 2008).  
 
Regulation (EC) No. 1924/2006 of the European Parliament and of the Council of 20 
December 2006 on nutrition and health claims made on foods identifies two types of 
claims: nutrition claims and health claims. Claims are called nutrition claims if the 
claim states, suggests or implies that a food has particular beneficial nutritional 
properties (e.g. contains calcium). Claims are referred to as health claims if there exists 
a relationship between a food category, a food or one of its constituents and health (e.g. 
calcium helps in the development of strong bones). Claims referring to the reduction of 
disease risk and to children’s development and health are classified as a specific 
category under health claims. Reduction of disease risk claims state, suggest or imply 
that the consumption of a food category, a food or one of its constituents significantly 
reduces a risk factor in the development of a human disease (e.g. calcium reduces the 
risk of developing osteoporosis in later life) (European Commission 2007). 
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Nutrition and health claims are widely used for marketing and product differentiation 
purposes as they potentially affect consumer food choice decisions (Wansink et al 2006, 
Leathwood et al 2007, Siegrist et al 2008, Lampila et al 2009). Various studies have 
investigated the influence of nutrition and health-related information on changes in 
consumers’ overall acceptability of food products (e.g. Kähkönen et al 1997, Kähkönen 
and Tuorila 1999, Ghazanfar and Camire 2002, Stein et al 2003). For example, Mialon 
et al (2002) investigated the effect of dietary fibre information on consumers’ responses 
to breads and English muffins. Acceptance measures, sensory perceptions and health 
and nutrition-related attributes were rated before and after information was presented. 
Findings revealed that fibre information positively affected sensory ratings and 
consumers’ perceived healthiness and nutritional value of both the breads and the 
English muffins. Other studies have focused on the impact of information on the 
acceptance of fruit products. Tuorila and Cardello (2002) assessed consumers’ 
acceptance of three orange-guava fruit juices in absence and in presence of health 
information. They found that providing information about the juices’ health benefits had 
a clear effect on the likelihood of consumption, but had less impact on the fruit juices’ 
pleasantness. More recently, the effect of information about the health benefits of 
probiotic cultures on the liking of probiotic fruit juices was examined by Luckow et al 
(2006). Their findings suggested that the good tasting juice did not benefit from 
information, whereas health-related information positively affected the overall liking of 
the less-liked probiotic fruit juices. In a similar vein, Behrens et al (2007) evaluated the 
effect of a nutrition and health claim on the acceptance of soymilk beverages with 
pineapple, kiwi and hazelnut flavour. The authors concluded that information positively 
influenced overall acceptability, although the effect of information depended on 
consumers’ sensory experiences: health information was found to have less overall 
impact on the acceptability of the soymilk beverage with a high sensory quality as 
compared to the worse-sensory-rated beverages. Lyly et al (2007) evaluated the effect 
of a health claim on the acceptance of an apple-pear beverage. Their results indicated 
that information gave a significant, but small added value to the sensory acceptance of 
the beverage.  
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It is generally assumed that nutrition and health information increases consumers’ 
expectations about the healthiness of a food product and provoke more positive attitudes 
towards it, which hence influences their preferences and increases their likelihood of 
purchase (Williams 2005, Tudoran et al 2009). Nonetheless, the effect of information is 
influenced by the perceived or real trade off between expected health benefits and 
sensory pleasure. Various studies (e.g. Cox et al 2004, Aikman et al 2006, Verbeke 
2006) stated that it is unlikely that a food product will be accepted if consumers do not 
like the taste, even though it may excel in terms of nutritional value or perceived health 
benefits. Other studies (Tuorila and Cardello 2002, Bech-Larsen and Scholderer 2007, 
Lyly et al 2007) indicated that a claimed health benefit can provide added value to 
consumers, but cannot compensate for the inferior sensory performance. That is, 
consumers’ willingness to consume a food product in presence of a claim is mostly 
driven by hedonic reasons, rather than by its perceived or expected health benefits. 
Similarly, the findings of Tudoran et al (2009) suggested that consumers perceive health 
information more as a ‘bonus’ or ‘stimulus’ which, in combination with positive 
hedonic and sensory expectations, can further justify their purchase intention. 
 
Acceptance of food products in presence of a claim is not unconditional. It is a complex 
issue as consumer responses to claims differ widely and depend on multiple facets, most 
notably consumer individual characteristics (such as background attitudes and socio-
demographics), and claim-carrier (i.e. food product) characteristics. Moreover, various 
studies have indicated that consumers do not see food products with a claim as one 
homogeneous product category (e.g. Urala and Lähteenmäki 2003, Peng et al 2006, 
Urala and Lähteenmäki 2007, Verbeke et al 2009).  That is, interest in one food product 
with a claimed benefit does not necessarily lead to interest in other food products 
carrying nutrition and health claims.  
 
Presence of nutrition and health labels shift consumers’ judgement and acceptance of a 
food product in a direction which is consistent with their general attitudes and beliefs 
(Kähkönen et al 1996, Tepper and Trail 1998, Bower et al 2003, Verbeke 2005b, Peng 
et al 2006, Verbeke et al 2009). Aaron et al (1994) investigated the relationship between 
consumer attitudes, beliefs and information on the acceptance of a reduced-fat (40% fat) 
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and a full-fat (80% fat) spread, respectively. Analysis of the overall acceptance of both 
spreads revealed interactive effects between information and consumer attitudes and 
beliefs. Sensory acceptability from subjects with more positive attitudes towards 
reduced-fat and full-fat spreads, respectively, was found to be significantly greater in 
the respective information conditions. The effect of information about regular and 
reduced-fat content on the pleasantness and buying probability of chocolate, yoghurt 
and margarine was examined by Kähkönen and Tuorila (1999). Results revealed 
different effects of reduced-fat information depending on the carrier and consumer 
attitudes and beliefs towards food and health. Pleasantness and buying probability of the 
reduced-fat chocolate bars were rated significantly lower compared to the regular-fat 
chocolates, irrespective of consumers’ health concern. Buying probability, but not 
pleasantness of the reduced-fat yoghurts received higher scores among health-concerned 
people. Health concern was observed to have a positive influence on the pleasantness 
and buying probability of reduced-fat margarine. More recently, Peng et al (2006) 
investigated consumer acceptance of dairy products enriched with CLA (Conjugated 
Linoleic Acid). Findings indicated that positive attitudes and stronger beliefs in the 
healthiness of conventional dairy products increased consumers’ likelihood of 
purchasing CLA-enriched dairy products. In a similar vein, Landström et al (2007) 
mentioned that purchase and consumption of food products with a claim is positively 
associated with consumers’ health consciousness and their beliefs in the effects of the 
product.  
 
Various studies have demonstrated that personal relevance and health motivations 
influence people’s perceptions and reactions towards food products with a claimed 
benefit (e.g. Dean et al 2007, Devcich et al 2007). In this respect, van Kleef et al 
(2005b) and Verbeke (2005b) found that personal experience with a health issue (e.g. 
presence of illness in the family) makes people more aware and involved, which hence 
influences one’s receptiveness to information addressing those specific health issues. 
For example, Bhaskaran and Hardley (2002) concluded that people with high 
cholesterol levels are looking for cholesterol-free foods. Respondents with a diet-related 
problem - personally or in the family - were shown to be more likely to consume 
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cholesterol-lowering products than those without a diet-related problem (Landström et 
al 2007). 
 
Most consumer studies about nutrition and health claims have considered the effects of 
socio-demographic characteristics (gender and age). Several studies mentioned women 
to be more affected by nutrition and health-related information than men, as women 
tend to be more interested in eating healthily (e.g. Bower et al 2003, Urala et al 2003, 
Bogue et al 2005, Niva 2006, Ares et al 2009). In contrast, other studies did not 
demonstrate gender effects. Lyly et al (2007) did not reveal significant differences 
between the willingness of men and women to consume an apple-pear beverage with a 
health claim. The study by de Jong et al (2003) did not show differences in the use of 
cholesterol-lowering margarine between Dutch men and women. Similarly, Mialon et al 
(2002) and Peng et al (2006) mentioned that gender had no explanatory power in 
relation to consumer acceptance and purchase intention of bakery products in presence 
of fibre information and CLA-enriched dairy products, respectively. Some studies 
suggested that the effect of gender on the acceptance of foods with a claim depends on 
the carrier, the considered enrichment and the claimed benefit (Ares and Gámbaro 2007, 
Dean et al 2007). With respect to age, Bower et al (2003) mentioned older people to 
have a higher intention to purchase spread accompanied by a health claim. In a similar 
vein, other studies (Verbeke 2006, Siegrist et al 2008) suggested that older consumers 
are more interested in foods with health-related benefits compared to younger people. 
Some studies indicated that differential age effects in the acceptance of a food product 
with a claim depend on the carrier and enrichment considered (Peng et al 2006, Ares 
and Gámbaro 2007). 
 
The focus of numerous consumer studies relating to nutrient and health claims has been 
on consumers’ reactions to a diversity of claims in combination with different carrier 
products, indicating that the claim-carrier characteristics greatly affect acceptance. 
Several studies showed that claims are best received when they are attached to products 
that possess a positive and healthy image in itself (e.g. fruit juice, yoghurt, bread) or to 
products with a strong health positioning history (e.g. margarine) (van Kleef et al 
2005b, Siegrist et al 2008, Hailu et al 2009). Other studies, however, pointed in the 
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opposite direction. Bech-Larsen and Grunert (2003) reported that consumers find 
enrichment of ‘non-healthy’ foods (e.g. spread) more justified than enrichment of foods 
they perceive as inherently healthy (e.g. juice, yoghurt). In a similar vein, Niva (2007) 
found that vitamin-enriched fruit juices are mostly not regarded as truly enhancing 
health. The effect of different carriers and enrichments on perceived healthiness and 
willingness to try different food products was studied by Ares and Gámbaro (2007). 
Results demonstrated that a certain enrichment has different effects on the perceived 
healthiness and willingness to consume when added to different carriers. When 
considering a specific carrier with different enrichments, the highest positive reactions 
were found when the enrichment constitutes a functional ingredient inherent in or 
natural to the original product. The study by Verbeke et al (2009) revealed a clear 
preference for the combination of a food product with a healthy image and a natural 
type of enrichment (e.g. fibre-enriched cereals). In line with Niva (2007), the results of 
Verbeke et al (2009) showed low acceptance of calcium-enriched fruit juices. The less 
natural combination of juice with calcium apparently resulted in scepticism, leading to 
lower acceptance. Van Trijp and van der Lans (2007) evaluated consumers’ credibility 
of a yoghurt with different nutrition and health claims which varied in claim type and 
claimed health benefit. Results of their study showed that claim credibility is a function 
of the perceived natural link between claim and carrier, but also depends on consumers’ 
familiarity with the ingredient and the benefit being claimed. In a similar vein, other 
studies (Urala et al 2003, Baixauli et al 2008, Lampila et al 2009, Verbeke et al 2009) 
demonstrated that familiarity with and knowledge of the ingredient and claimed benefit 
affect consumer responses to nutrition and health claims.  
 
 
2.5. ATTITUDES, BELIEFS AND FAMILIARITY  
 
Consumers’ choices and their decisions to eat fruits and derived fruit products are often 
underpinned by their beliefs, attitudes and perceptions towards this food category 
(Harker et al 2003). Various studies have applied the Theory of Planned Behaviour 
(Ajzen 1991) to understand fruit and vegetable consumption in various populations (e.g. 
Bogers et al 2004, Kvaavik et al 2005, Brug et al 2006, Blanchard et al 2009). Findings 
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of these studies showed that the intentions of a person to eat fruit or fruit products are 
predicted by his/her attitudes.  
 
Consumers’ health attitudes have been found useful predictors of dietary behaviour 
(Sun 2008). Roininen and Tuorila (1999) and Roininen et al (2001) indicated that 
consumers’ health-related attitudes strongly predict choice and consumption of food 
products. Results of their studies revealed that consumers with a high general health 
interest are more likely to choose a healthy (apple) to an unhealthy (chocolate bar) 
snack than consumers with a low general health interest. Similarly, Zandstra et al (2001) 
investigated the relationship between health attitudes and fruit consumption and 
revealed a positive relationship between consumers’ health interest and fruit 
consumption. Individuals with positive attitudes towards healthy eating show a larger 
intake of fruit (Brug et al 1995, Hearty et al 2007). Positive relationships between health 
benefit perceptions or health beliefs and fruit consumption have also been documented 
in numerous studies (e.g. Dittus et al 1995, Lechner et al 1997, Bogers et al 2004, Yeh 
et al 2008, Provencher et al 2009). Kearny et al (2000) found a positive relation between 
the perception of nutrition as an important factor in food choice and subsequent fruit 
consumption. In an earlier study, Cox et al (1998) assessed attitudes, determinants of 
intention and barriers to increase fruit intake. The authors found that beliefs with respect 
to health, nutritional value, taste and cost are strongly associated with general attitudes 
towards fruit and with the intention to increase fruit consumption. 
 
Chéron and Hayashi (2001) determined familiarity as a composite measure of cognitive 
and behavioural experience, and found that the level of familiarity with a product or 
product category has a major impact on purchase behaviour. This corroborates findings 
of other studies (Steptoe et al 1995, Pollard et al 2002, Dutra de Barcellos et al 2009, 
Lampila et al 2009) which identified familiarity as an important determinant influencing 
people’s food choices. Similarly, other studies defined familiarity as the number of 
product-related experiences, leading to the development of attitudes towards a food 
product and subsequent behavioural intentions (Pollard et al 2002, van Kleef et al 
2005a). Past experiences can thus be considered as substantive predictors of later 
behaviour. However, a distinction has to be made between past experience and habit; 
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this latter being defined as a behaviour that is at least habituated with repeated 
performance rather than being completely reasoned ad hoc (Verbeke and Vackier 2005). 
Previously, Miyauchi and Perry (1999) examined the market opportunities for 
Australian mangoes in Japan. Their study indicated some disadvantages for exporting 
the mangoes, mainly due to consumers’ unfamiliarity with the fruit. Unfamiliarity was 
revealed to constitute an important barrier for Japanese consumers to purchase 
Australian mangoes since they viewed them as a foreign and new fruit. Moreover, the 
study demonstrated that the fruit characteristics (such as taste, appearance and smell) 
and the way to eat mangoes were unknown to Japanese consumers, hence resulting in 
low purchase intentions.  
 
 
2.6. SOCIO-DEMOGRAPHIC CHARACTERISTICS 
 
Many studies have emphasised socio-demographic characteristics as important 
determinants of fruit intake (e.g. Billson et al 1999, Lindström et al 2001, Pollard et al 
2001, Granner et al 2004, Kvaavik et al 2005, Riediger et al 2007). Large variations 
exist in fruit intake according to gender, age, education, social position and place of 
living.  
 
Johansson and Andersen (1998) and Johansson et al (1999) investigated the intake of 
fruits among Norwegians (aged 16-79 years) in relation to the social determinants 
gender, age, education and social status. Important findings were that women have a 
higher intake of fruits than men. In both sexes, the older age groups (> 40 years), those 
with a higher level of education and social status were found to have a higher fruit 
consumption. In a more recent study, Prättälä et al (2007) investigated fruit 
consumption among Finnish people aged between 20-65 years. The study showed 
gender and educational differences in fruit consumption, with women and higher 
educated respondents consuming fruits more frequently. Pollard et al (2002) 
investigated factors affecting fruit consumption among women in United Kingdom. 
Among this group of women, the higher fruit consumers were identified to be older, 
with a degree level of education and of higher socio-economic status. Baker and Wardle 
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(2003) found among older adults (aged 55-64 years) in the United Kingdom that - on a 
daily basis - men consume fewer fruit servings than women, although attitudes towards 
fruit intake did not differ between gender. Based on food frequency questionnaires 
conducted in eight European countries, IARC (2003) indicated a similar fruit 
consumption between men and women in Greece, Spain and Italy, whereas in Germany, 
Denmark, the Netherlands, Sweden and United Kingdom women have a higher fruit 
intake. De Irala-Estévez et al (2000) reviewed differences in fruit consumption between 
groups with different socio-economic status (expressed by level of education and 
occupation). Their review was based on surveys of food habits conducted between 1985 
and 1999 in the European countries Norway, Finland, Sweden, Denmark, Germany, the 
Netherlands and Spain. Their findings supported the hypothesis that people belonging to 
a higher social class and educational levels have a higher fruit consumption. That is, the 
overall consumption of fruits is likely to be higher among those Europeans with high 
compared to low socio-economic status. Similarly, other studies indicated that social 
status impacts fruit consumption, with level of education and income being positively 
related to fruit intake (Johansson et al 1999, Kearney et al 2000, Turrell et al 2002, 
Kvaavik et al 2005, Riediger et al 2007). Several studies indicated fruit consumption to 
differ significantly depending on place of living. Johansson et al (1999) revealed a 
negative relationship between fruit intake and living in a rural area in Norway. 
Kamphuis et al (2006) mentioned in their review on fruit consumption that people living 
in the disadvantaged neighbourhoods of Glasgow (United Kingdom) are more likely to 
have lower fruit consumption than those living in the more advantaged areas. On the 
other hand, the study by Prättälä et al (2007) indicated that fruit consumption in Finland 
does not vary by place of residence. 
 
 
2.7. SOCIAL INFLUENCES 
 
The Theory of Planned Behaviour (Ajzen 1991) has often been used to demonstrate the 
positive effect of subjective norm - which refers to the perceived social pressure to 
perform or not to perform a behaviour - on consumers’ intention to eat fruit (Bogers et 
al 2004, Kvaavik et al 2005, Blanchard et al 2009). In contrast, Brug et al (1995) 
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revealed in an earlier study that social influences are not significantly associated with 
fruit consumption. Lechner et al (1997) indicated that consumers who perceive their 
own fruit consumption as high experience more positive social influences to eat fruit 
than consumers who perceive their own fruit intake as low. Similarly, results presented 
by Cox et al (1998) showed that social pressure is strongly associated with consumers’ 
intention to increase fruit intake. However, the results also indicated a low perceived 
social pressure by consumers to effectively change their fruit consumption behaviour. 
Steptoe et al (2004) assessed the influence of social factors on changes in fruit 
consumption over 12 months and found that social support from family and other 
people (friends and co-workers) has led to an increased fruit intake over the 12 month 
period. A literature review on fruit consumption among adults (Kamphuis et al 2006) 
showed that social factors - such as the presence of a partner - affect a person’s fruit 
intake via the partner’s eating pattern. Prättälä et al (2007) indicated that, in Finland, 
marital status is associated with fruit consumption: married Finns eat fruit more often 
than unmarried Fins. Results of Kamphuis et al (2007) confirmed that fruit consumption 
benefits from social support (e.g. friends, family, spouse) to perform the behaviour.  
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CHAPTER THREE 
CONSUMER ATTITUDE AND BELIEFS, FAMILIARITY AND SOCIAL 
INFLUENCES  
 
 
 
 
 
This chapter examines consumers’ general attitude and beliefs towards tropical fruits, 
their familiarity with tropical fruits, and social influences affecting tropical fruit 
consumption. It furthermore evaluates the impact of the aforementioned determinants 
on consumers’ intention to purchase tropical fruits and investigates associations with 
socio-demographic characteristics. Both fresh and processed tropical fruit products are 
considered in this chapter. A questionnaire-based survey is used to gain insights in the 
considered food choice determinants and their importance in consumers’ purchase 
intention of tropical fruits. Results reveal that consumers’ general attitude towards 
tropical fruits and their products is positive. Consumers believe that both fresh and 
processed tropical fruits are nutritious, healthy, attractive, special and good tasting. 
Familiarity with tropical fruits differs and depends on consumers’ knowledge and 
product-related experiences. Social influences positively affect people’s decision to 
consume tropical fruits. Of the evaluated food choice determinants, product familiarity 
has the highest impact on consumers’ likelihood to purchase both fresh and processed 
tropical fruits. Socio-demographic characteristics associate with consumers’ general 
attitude and beliefs, product familiarity, social influences and with the intention to 
purchase tropical fruits.  
 
 
 
Sara Sabbe, Wim Verbeke and Patrick Van Damme 
Familiarity and purchasing intention of Belgian consumers for fresh and processed 
tropical fruit products. British Food Journal, 2008, 110, 805-818. 
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3.1. INTRODUCTION 
 
The numerous factors and interrelated determinants influencing consumer decisions to 
eat fruit and fruit products have been widely described in literature. A review is given in 
Chapter 2.  
 
The present chapter focuses on the food choice determinants attitude, beliefs, familiarity 
and social influences and aims at investigating to what extent these determinants hold in 
the specific case for tropical fruit. Two main objectives have been set forth for this 
chapter. The first objective is to analyse and to describe consumers’ general attitude and 
beliefs towards tropical fruits, their familiarity with this fruit category, the impact of 
social influences on tropical fruit consumption, and to evaluate consumer purchase 
intentions of tropical fruits. Associations between socio-demographic characteristics 
and each of the aforementioned determinants are also investigated. The second objective 
consists in evaluating the role of general attitude, beliefs, product familiarity and social 
influences as determinants of consumers’ intention to purchase tropical fruits. Both 
fresh and processed tropical fruit products are considered in this chapter. 
 
 
3.2. MATERIALS AND METHODS 
 
Primary quantitative data were collected through a questionnaire-based survey. 
Fieldwork was done during Agriflanders, an agricultural and food fair held 11-14 
January 2007 in Ghent (Belgium). A non-probability quota sampling procedure was 
used (Malhotra 2004, De Pelsmacker and Van Kenhove 2006), envisaging the 
completion of predetermined quota with respect to gender (envisaged half-half female-
male) and age (envisaged equal distribution over four predefined age categories, namely 
younger than 25 years, between 25 and 40 years, between 41 and 50 years, and aged 
above 50 years). Persons from ethnic origin were excluded from participation. The 
recruitment of participants was based on the personal judgement of the researcher, 
taking into account the predetermined quota and people’s willingness to participate.  
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The questionnaire included closed-ended questions in the form of fixed measurement 
scales using metric interval Likert (Likert 1932) and semantic differential scales 
(Osgood et al 1957). The questionnaire consisted of five parts which were separately 
assessed for fresh and processed tropical fruit products. Detailed measurements of the 
used questionnaire are presented in Table 3.1. First, ‘general attitude’ was evaluated by 
six items using a 7-point semantic differential scale. Second, ‘beliefs’ were assessed by 
evaluating multiple product attributes on a 7-point semantic differential scale with end 
points associated with bipolar labels. This list of attributes was selected based on 
insights from literature (Steptoe et al 1995, Batt 2004, Ragaert et al 2004, Verbeke and 
Poquiviqui López 2005, Honkanen et al 2006, Vermeir and Verbeke 2006, see also 
Chapter 2). Respondents did not receive precise attribute definitions. Their evaluation 
was left entirely to the respondents’ own subjective interpretation. Third, ‘product 
familiarity’ was measured by combining two subjective assessments related to 
knowledge and use of tropical fruits, with a more objective assessment of the number of 
product-related experiences (Chéron and Hayashi 2001, Pollard et al 2002, van Kleef et 
al 2005a). Subjective knowledge and use of tropical fruits and their products were 
measured by two items on a 7-point Likert scale. Consumers’ product-related 
experiences were evaluated for 12 fresh tropical fruits (i.e. avocado, carambola, 
coconut, dragon fruit, guava, litchi, mango, papaya, passion fruit, persimmon, pineapple 
and tree tomato) and for four tropical fruit product categories (i.e. jam and yoghurt 
containing tropical fruit, tropical fruit juice and canned tropical fruit). Fourth, ‘social 
influences’ were measured by evaluating five items on a 7-point Likert scale. Fifth, two 
items, measured on a 7-point Likert scale, were used to determine the ‘purchase 
intention’. The questionnaire also included socio-demographic characteristics (gender, 
age, place of living and level of education). Since travel experiences have been found to 
positive associate with the consumption of ethnic foods (Sharp Ellis 1990, Centeno 
2005, UNCTAD 2005, CBI 2007a, 2007b), respondents were asked if they have 
travelled beyond Europe in the last two years by indicating Africa, Latin America, 
Australia, Asia and USA as possible destinations.  
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Table 3.1 
Detailed measurements of the used questionnaire 
1. General attitude 
Six items on a 7-point semantic differential scale ranging from -3 to +3: 
‘When eating fresh/processed tropical fruit, I feel good/bad, satisfied/not 
satisfied, pleasant/not pleasant, happy/depressed, well/awful and 
positive/negative.’ 
2. Beliefs 
11 attributes on a 7-point semantic differential scale ranging form -3 to +3: 
‘Compared to other fresh fruits/processed fruit products, I consider fresh 
tropical fruits/processed tropical fruit products cheap/expensive, easily 
available/difficult available, good in quality/bad in quality, sustainable/not 
sustainable, ethical/not ethical, safe/not safe, nutritious/not nutritious, 
healthy/not healthy, good in taste/bad in taste, attractive/not attractive and 
special/not special.’ 
3. Familiarity with tropical fruits  
Subjective assessment: knowledge and use.  
Two items on a 7-point Likert scale ranging from -3 (strongly disagree) to +3 
(strongly agree): 
‘I consider myself as a consumer of fresh/processed tropical fruit products.’ 
‘I consider myself as an expert of fresh/processed tropical fruit products.’ 
Objective assessment: number of product-related experiences. 
Categorical response set: 
Respondents had to indicate ‘I do not know’, ‘I know, but I have never bought’ 
and ‘I know and I have bought’ for 12 fresh tropical fruits (i.e. avocado, 
carambola, coconut, dragon fruit, guava, litchi, mango, papaya, passion fruit, 
persimmon, pineapple and tree tomato), and for four tropical fruit product 
categories (i.e. jam and yoghurt containing tropical fruit, tropical fruit juice and 
canned tropical fruit). 
4. Social influences 
Five items on a 7-point Likert scale ranging from -3 (strong inhibiting factor) to +3 
(strong stimulating factor): 
‘To what extent do your partner, children, family, friends and colleagues at  
work influence your decision to eat fresh tropical fruits/processed tropical fruit 
products?’ 
5. Purchase intention 
Two items on a 7-point Likert scale ranging from -3 (strongly disagree) to +3 
(strongly agree): 
‘I intend to purchase fresh tropical fruits/processed tropical fruit products.’ 
‘I expect to purchase fresh tropical fruits/processed tropical fruit products.’ 
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The questionnaire was pre-tested and modified before starting the experimental work. 
After editing and codification, the data were analysed by means of SPSS12.0 following 
procedures described in Wijnen et al (2002). The analysis included paired samples t-
test, independent samples t-test and one-way ANOVA for comparisons of means, factor 
analysis using principal components in order to assess relationships among sets of 
interrelated attributes and stepwise multiple linear regression. For all statistical 
analyses, a 95 per cent level of confidence (p<0.05) was used as the threshold for 
significance. 
 
 
3.3. RESULTS 
 
A total of 294 questionnaires were completed of which 290 were valid for further 
analysis. The sample characteristics are presented in Table 3.2. The overall gender and 
age distributions match well with the predetermined quota. However, it is important to 
note that the non-probability sampling and respondent selection procedure do not yield 
a statistically representative sample, and hence do not allow generalisation to the overall 
Belgian population. Nonetheless, the amount of respondents in the gender and age 
categories is sufficient to draw statistical inferences between sample subgroups 
(Sudman 1976). 
 
Table 3.2  
Sample characteristics (n=290): age and gender distribution (%)  
 Male  
(n=159) 
Female  
(n=131) 
Total  
(n=290) 
Age groups    
     < 25 years 20.3 25.6   22.7 
     25-40 years 25.0 23.2   24.2 
     41-50 years 27.0 31.2   28.9 
     > 50 years 27.7 20.0   24.2 
Gender distribution 54.8 45.2 100.0 
 
 
The majority of the respondents (67.0%) reported living in urban areas, while 33.0% 
reported living in rural areas. With respect to education, 46.5% went to school until the 
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age of 18, whereas 50.0% continued beyond their 18th year. More than one quarter of 
the respondents (27.4%) had travelled outside Europe in the last two years, with Africa 
as the main destination (38.3%), followed by the USA (20.6%) and Asia (19.6%).  
 
The presentation of the results is further split up in two parts. First, findings with respect 
to the fruit choice determinants (i.e. general attitude, beliefs, product familiarity and 
social influences), purchase intention of fresh and processed tropical fruits are 
described. Their associations with socio-demographic characteristics and the underlying 
dimensions that constitute consumer beliefs and social influences are assessed. Second, 
the impact of individual characteristics (general attitude, beliefs and product familiarity) 
and social influences as determinants of purchase intention of fresh and processed 
tropical fruit products is analysed and discussed.  
 
3.3.1. TROPICAL FRUIT CHOICE DETERMINANTS AND PURCHASE INTENTION 
 
GENERAL ATTITUDE 
A high composite reliability was found for the items describing consumer general 
attitude towards the consumption of fresh (Cronbach’s alpha=0.89) and processed 
(Cronbach’s alpha=0.94) tropical fruit products. The composite construct ‘general 
attitude towards tropical fruit consumption’ had mean values of 1.63 (SD=0.80) and 
1.22 (SD=0.91) on a scale ranging from -3 to +3 for fresh and processed tropical fruits, 
respectively, indicating a positive general attitude. Furthermore, the general attitude 
towards fresh tropical fruit consumption was significantly higher than towards the 
consumption of processed tropical fruit products (p<0.001). 
 
With respect to consumers’ general attitude towards fresh tropical fruit consumption, no 
significant associations were found between general attitude and socio-demographics 
(i.e. gender and level of education). Significantly higher scores were found for 
respondents living in urban areas, aged over 50 years and those who had travelled 
outside Europe compared to respondents living in rural areas, aged between 25 and 40 
years and those who had not travelled outside Europe (all p<0.021). No significant 
associations were revealed between consumers’ general attitude towards the 
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consumption of processed tropical fruit products and socio-demographic characteristics, 
and between general attitude and previous travel experiences.  
 
ATTRIBUTE BELIEFS 
The different product attributes, with the exception of the attribute cheap, received 
positive scores both for fresh and processed tropical fruit products (Figure 3.1). 
Respondents hold stronger beliefs that fresh tropical fruits are nutritious, healthy, good 
tasting, attractive and special as compared to their beliefs expressed for processed 
tropical fruit products (all p<0.002). On the other hand, respondents especially 
associated fresh tropical fruits with being expensive, less easily available, worse in 
quality, less sustainable and less ethical, compared to their beliefs associated with 
processed tropical fruit products (all p<0.025). With regard to the attribute safe, the 
belief scores for fresh and processed tropical fruits were at the same level. 
 
 
Figure 3.1 
Mean attribute belief scores on a 7-point semantic differential scale for fresh and 
processed tropical fruit products (n=290) (mean ± sem) 
Note: --- mean value fresh tropical fruits;  mean value processed tropical fruit products; 
*p<0.05 and **p<0.01 for significant differences between the fresh and processed tropical fruit 
belief scores 
 
In order to assess the underlying dimensions that constitute consumer beliefs in tropical 
fruits, a factor analysis of the product attribute beliefs was performed. With respect to 
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fresh tropical fruits, the factor analysis revealed three factors explaining 63.9% of the 
variance in the original data (Table 3.3). With satisfactory composite reliability 
coefficients, three constructs were composed: a ‘credence attribute beliefs’-construct, 
explaining 37.3% of the variance and containing the credence attributes sustainable, 
healthy, ethical, safe and nutritious; a ‘special attribute beliefs’-construct, explaining 
16.6% of the variance and including the attributes attractive, good taste and special; and 
a ‘search attribute beliefs’-construct, explaining 10.0% of the variance and enclosing the 
search attributes price and availability. The attribute quality did not load higher than 
0.60 on any of the factors, which suggests that quality was considered to a considerable 
extent as an overarching concept.  
 
Table 3.3 
Factor analysis of product attribute beliefs for fresh tropical fruit  
 Factor 1  
Credence 
attribute beliefs 
Factor 2 
Special attribute 
beliefs  
Factor 3 
Search attribute 
beliefs  
Sustainable  
Healthy 
Ethical 
Safe 
Nutritious  
Attractive  
Good taste  
Special  
Cheap  
Easily available  
  0.79 
  0.70 
  0.71 
  0.69 
  0.64 
 
 
 
 
 
  0.81 
  0.77 
  0.71 
 
 
 
 
 
 
 
 
 
  0.86 
  0.82 
Explained variance per 
factor (%) 
37.3 16.6 10.0 
Composite reliability   0.80   0.72    0.66 
Mean value   0.93   1.65  - 0.42 
Note: Total variance accounted for: 63.9%; Bartlett’s test of sphericity: 794.10 (p<0.001); 
Kaiser-Meyer-Olkin measure of sampling adequacy: 0.81; Attributes not assigned (no loading 
> 0.60): quality 
 
 
Significant associations were revealed between product attribute beliefs towards fresh 
tropical fruits and socio-demographic characteristics, and between attribute beliefs and 
travel experiences. Women and respondents who had travelled outside Europe had 
stronger beliefs with respect to ‘special’ attributes than men and those who had not 
travelled outside Europe in the last two years (all p<0.007). Respondents aged above 50 
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years had stronger beliefs with respect to ‘credence’, ‘search’ and ‘special’ attributes 
compared to respondents aged between 25 and 50 years, respondents younger than 41 
years and those between 41 and 50 years, respectively (all p<0.015). No significant 
associations were found between attribute beliefs towards fresh tropical fruits and the 
socio-demographic characteristics place of living and level of education. 
 
With regard to processed tropical fruit products, an exploratory factor analysis was also 
conducted. Although the high Bartlett’s test of sphericity (1407.30, p<0.001) and the 
high value of the Kaiser-Meyer-Olkin measure of sampling adequacy (0.86) indicated 
the adequacy of this analysis, no meaningful constructs could be identified. The high 
heterogeneity of processed tropical fruit categories used in this research may explain the 
lack of consistency in terms of reported beliefs. However, the analysis revealed two 
main factors; one in which the attribute belief for ‘attractive’ loaded high (0.82) and the 
other with a high factor loading for ‘easily available’ (0.79). As a result, we have opted 
to use these two single attribute beliefs as separate variables in further analyses with 
respect to processed tropical fruit beliefs.  
 
FAMILIARITY 
The three variables assessing familiarity (two subjective assessments together with the 
number of product-related experiences) had a high composite reliability coefficient for 
both fresh (Cronbach’s alpha=0.80) and processed tropical fruit products (Cronbach’s 
alpha=0.75). The composite construct ‘familiarity with tropical fruits’ showed mean 
values very close to the mid-point of the scale (mean=-0.12 (SD=1.37) and mean=0.37 
(SD=1.01) on a scale ranging from –3 to +3 for fresh and processed tropical fruits, 
respectively). Familiarity with processed tropical fruit products was significantly higher 
than familiarity with fresh tropical fruits (p=0.004).  
 
With respect to fresh tropical fruits, descriptive analysis of consumers’ product-related 
experiences revealed that 67.5% of the respondents knew and claimed to have bought 
between four and eight of the mentioned fresh tropical fruits (Figure 3.2).  
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Figure 3.2  
Consumers’ product-related experiences with 12 fresh tropical fruits 
 
 
A first group of fruits contained tropical fruit that was not known by more than 60% of 
the respondents, i.e. guava, dragon fruit, tree tomato and persimmon. Pineapple, mango, 
litchi and passion fruit were known and bought by more than 70% of the respondents. 
The first group can be labelled as ‘exotic’ tropical fruit, whereas the latter one can be 
referred to as ‘common’ tropical fruit. The other fresh tropical fruits, i.e. papaya, 
carambola, avocado and coconut, were known and already bought by 33.1% to 58.7% 
of the respondents. Respondents who claimed to know, but have not bought these fruits 
represented an important share, ranging from 35.0% to 54.1%. 
 
Descriptive analysis of consumers’ product-related experiences with processed tropical 
fruit products showed that 40.8% of the respondents knew and had bought all the 
mentioned product categories, whereas 89.6% knew and had bought between two and 
four of the tropical fruit product categories. Tropical fruit juices (91.3%), yoghurts 
containing tropical fruits (77.0%) and canned tropical fruit products (76.7%) were 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
pineapple
mango
litchi
passion fruit
coconut
avocado
carambola
papaya
persimmon
tree tomato
dragon fruit
guava
not known known, not bought known, bought
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known and bought by more than three quarters of the respondents, whereas jam 
containing tropical fruits was known and bought by 57.2% of the respondents (Figure 
3.3). Nonetheless, we can expect that consumers’ product-related experiences within 
each tropical fruit product category may differ depending on the tropical fruits being 
processed in it. Additionally, 6.5% of the respondents mentioned to know other tropical 
fruit products such as tropical fruit bars, dried tropical fruit, coconut milk and ice cream 
with tropical fruits.  
 
 
Figure 3.3 
Consumers’ product-related experiences with four product categories that contain 
tropical fruits 
 
 
No significant associations were found between familiarity with fresh and processed 
tropical fruits and level of education. Females, respondents living in urban areas and 
respondents who had travelled outside Europe during the last two years claimed 
significantly higher familiarity with fresh and processed tropical fruits as compared to 
males, those living in rural areas and respondents who had not travelled (all p<0.034). 
Respondents aged over 50 years were significantly more familiar with fresh tropical 
fruits than respondents younger than 41 years (p=0.004). No significant associations 
were revealed between familiarity with processed tropical fruit products and age. 
 
SOCIAL INFLUENCES 
Social influences refer to the influence from partner, children, family, friends and 
colleagues at work on consumers’ tropical fruit consumption decision-making. A factor 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%
tropical fruit juice
yoghurt with tropical fruit
canned tropical fruit
jam with tropical fruit
not known known, not bought known, bought
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analysis - in order to assess the underlying dimensions that constitute social influences - 
revealed three dimensions, explaining 70.4% of the variance in the original data (Table 
3.4). The first factor, explaining 41.5% of the variance, contained the variables friends, 
colleagues at work and family and was labelled as the construct ‘social environment’. 
On the second factor, the item pertaining to the impact of children loaded high. This 
factor, further referred to as ‘children’, explained 18.4% of the variance. Partner loaded 
high on the third factor ‘partner’ and explained 10.5% of the variance.   
 
Table 3.4 
Factor analysis of social influences for both fresh and processed tropical fruit products 
 Factor 1  
Social environment 
Factor 2  
Children 
Factor 3  
Partner 
 FTFx PTFPxx FTF PTFP FTF PTFP 
Friends 0.82 0.81     
Colleagues 0.72 0.78     
Family  0.57 0.61     
Children    0.91 0.90   
Partner     0.91 0.90 
Explained variance 
per factor (%) 
41.5 18.4 10.5 
Composite 
reliability 
   0.84    0.89    0.87 
Mean value    0.49    0.62    0.70 
Note: Total variance accounted for: 70.4%; Bartlett’s test of sphericity: 1349.93 (p<0.001); 
Kaiser-Meyer-Olkin measure of sampling adequacy: 0.70 
x
 FTF: Fresh Tropical Fruits; xx PTFP: Processed Tropical Fruit Products 
 
 
Significant associations between social influences and socio-demographic 
characteristics were revealed. Male respondents claimed to be significantly more 
encouraged by their partner than female respondents when it comes to consuming 
tropical fruits, whereas female respondents declared to be significantly more influenced 
by their social environment (all p<0.032). The social environment seems to stimulate 
tropical fruit consumption significantly more among respondents living in urban than 
among those living in rural areas (p=0.002). No significant associations were revealed 
between social influences and travel experiences, and between social influences and the 
socio-demographics age and level of education. 
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PURCHASE INTENTION 
The two items explaining purchase intention of tropical fruits had a high composite 
reliability (Cronbach’s alpha=0.97 and 0.96 for fresh and processed tropical fruit 
products, respectively). The mean values of the composite construct ‘purchase intention 
of tropical fruits’ (mean=0.95 (SD=1.55) for fresh tropical fruits and mean=0.96 
(SD=1.45) for processed tropical fruit products on a scale ranging from -3 to +3) 
indicate a favourable intention among consumers to buy tropical fruits, both in fresh and 
processed form.  
 
No significant associations between purchase intention of fresh tropical fruits and the 
socio-demographics (i.e. place of living and level of education) were noticed, whereas 
female respondents, those who had travelled outside Europe within the last two years 
and respondents older than 50 years had a higher intention of purchasing fresh tropical 
fruit than male respondents, those who had not travelled outside Europe and 
respondents aged between 25 and 40 years (all p<0.034). With respect to processed 
tropical fruit products, female respondents, respondents living in urban areas and 
respondents who had travelled outside Europe, had a stronger purchase intention than 
male respondents, respondents living in rural areas and respondents who had not 
travelled outside Europe (all p<0.019). No significant associations were revealed 
between purchase intention and age, and between purchase intention and level of 
education. 
 
3.3.2. DETERMINANTS OF PURCHASE INTENTION 
 
In the final stage of analysis, a stepwise multiple linear regression was used to assess 
the impact of individual characteristics (general attitude, beliefs and product familiarity) 
and social influences as determinants of the intention to purchase fresh and processed 
tropical fruit products. This procedure evaluates each explanatory variable on the basis 
of its significance level and accumulates the model by adding or deleting variables 
sequentially. With the exception of the strong correlation (>0.60) between product 
familiarity and purchase intention for respectively fresh (0.66) and processed tropical 
fruit products (0.63), no further multicollinearity had been detected.  
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The regression model for fresh tropical fruits (R²adj=0.454) indicated product 
familiarity, children and the ‘special attribute beliefs’-factor as significant and positive 
determinants in the intention to purchase fresh tropical fruits (Table 3.5). General 
attitude, ‘credence attribute beliefs’, ‘search attribute beliefs’ and social influences, 
explained by social environment and partner, were insignificant. 
 
Familiarity with processed tropical fruit products, general attitude and the belief that 
processed tropical fruits are attractive, were found to be significant determinants when 
intending to purchase processed tropical fruit products (R²adj=0.498) (Table 3.5). Social 
influences expressed by social environment, partner and children, and availability 
beliefs were insignificant.  
 
Table 3.5 
Stepwise multiple linear regression with purchase intention of fresh and processed 
tropical fruit products as dependent variable 
Variable entered Beta  SE t-statistic p-value 
Fresh tropical fruits (n=290); R2adj=0.454** 
     Product familiarity 0.675 0.057 11.85 < 0.001 
     Children 0.168 0.069   2.43    0.016 
     ‘Special attribute beliefs’-factor 0.172 0.086   2.01    0.045 
Processed tropical fruit products (n=290); R2adj=0.498** 
     Product familiarity 0.714 0.070 10.23 < 0.001 
     General attitude 0.400 0.085   4.70 < 0.001 
     Attribute belief ‘attractive’ 0.188 0.071   2.63    0.009 
Note: ** p<0.01 
 
 
3.4. DISCUSSION 
 
A positive general attitude towards tropical fruit consumption, both in fresh and 
processed form, among consumers is found. This positive attitude, together with 
consumers’ beliefs that tropical fruits are nutritious, healthy, good in taste, attractive 
and special, fits into the current trend towards healthy eating and the search for new, 
exotic flavours and variety (Fulker 2001, Centeno 2005, Diop and Jaffee 2005, 
Datamonitor 2007).  
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A significantly higher familiarity - in this study a composite measure of respondents’ 
subjective assessments of knowledge and use of tropical fruits combined with the 
claimed number of product-related experiences - is revealed for processed tropical fruit 
products rather than for fresh tropical fruits, although both mean values remain close to 
the mid-point of the scale. The different product categories containing tropical fruits 
seem all to be well-known. However, familiarity may differ depending on the tropical 
fruits processed in the food product as some are better known than others. Familiarity 
with fresh tropical fruits varies and depends on consumers’ knowledge and their 
product-related experiences with the considered tropical fruit. A distinction can be made 
between exotic and common tropical fruits, with the first group containing tropical 
fruits being unknown for the majority (>60%) and the latter containing tropical fruits 
that are known and bought by more than 70% of the respondents.  
 
Contrary to the findings of Bogers (2005), partner, children and other factors of the 
social environment have an influence on consumers’ decision to eat tropical fruit. This 
corroborates previous studies mentioning a positive effect of social factors on fruit 
intake (Steptoe et al 2004, Fuemmeler et al 2006, Kamphuis et al 2006, 2007).  
 
Consumers have a rather positive intention to purchase tropical fruits. In this study, 
product familiarity is found to be the most significant determinant predicting purchase 
intention for both fresh and processed tropical fruit products. This is in line with the 
findings reported by Chéron and Hayashi (2001) and van Kleef et al (2005a), who found 
a positive relationship between level of product familiarity and purchase behaviour. 
Also perceived specialty and attractiveness of tropical fruits seem to have a significant 
impact on the intention to purchase these products.  
 
Socio-demographic characteristics associate with consumer general attitude and beliefs, 
with product familiarity and with purchase intention. General attitude towards fresh and 
processed tropical fruit products does not differ between men and women, but product 
familiarity and purchase intention do, with women reporting higher scores. This 
confirms previous findings about gender differences and fruit consumption in general, 
e.g. as reported by Baker and Wardle (2003). They found that attitudes and preferences 
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towards fruits differ very little between men and women, although men eat fruit 
generally less frequently than women. Similarly, also other studies (Pollard et al 2002, 
Kvaavik et al 2005, Riediger et al 2007) reported a higher fruit intake by women than 
by men. Consumers who had travelled outside Europe in the last two years are more 
familiar with fresh and processed tropical fruit products and are more likely to purchase 
these products. This is in line with some studies indicating that non-ethnic people are 
more familiar with ethnic food due to influences of international travel, and are hence 
more likely to purchase these foods (Centeno 2005, UNCTAD 2005, Verbeke and 
Poquiviqui López 2005).  
 
 
3.5. CONCLUSION 
 
This chapter contributes to the limited knowledge about consumers’ behavioural 
intention towards tropical fruit consumption. Insights about the food choice 
determinants general attitude, beliefs, familiarity and social influences with respect to 
tropical fruits and their importance in the intention to purchase these fruits and their 
products are obtained. Results show that consumers have a positive general attitude 
towards tropical fruits. Moreover, they believe that both fresh and processed tropical 
fruits are nutritious, healthy, attractive, special and good tasting. Familiarity with 
tropical fruits differs and depends on consumers’ knowledge and product-related 
experiences. Social factors positively influence tropical fruit consumption. Of the 
evaluated food choice determinants, product familiarity is found to be the most 
influential in consumers’ intention to purchase tropical fruits, both in fresh and 
processed form. Women and people who have travelled outside Europe show a higher 
product familiarity and have a higher intention to purchase fresh and processed tropical 
fruit products.  
 
This research faces some limitations, inherent to the research method and the nature of 
data collection. The first limitation pertains to the use of non-probability quota and 
convenience sampling. Because of the sampling procedure used, results should be 
interpreted within the sample characteristics and may thus not be extrapolated to the 
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overall Belgian population. The findings would benefit from further substantiation 
based on the use of larger and representative consumer samples. Secondly, as no 
specific elicitation techniques were conducted in an exploratory research phase, 
important attributes influencing consumer purchase behaviour may have been neglected 
in this study. 
 
Despite aforementioned limitations, the present study also stresses the need for further 
consumer research in this field. Although this study sheds some initial light on the 
importance of consumer general attitude, attribute beliefs, product familiarity and social 
influences in shaping consumers’ purchase intention of tropical fruits in general, those 
aspects deserve a more profound investigation. Further research about the motives and 
barriers which may influence the intention to purchase and consume tropical fruits is 
recommended. When investigating these issues, it is recommended that different 
product categories of processed tropical fruits are considered separately. That is, 
research should focus on a more specific product level. As sensory attributes are also 
found to be prominent factors in fruit consumption and repeated purchase, these 
characteristics merit attention in future studies.  
 
  
CHAPTER FOUR 
MOTIVES, BARRIERS AND THE ROLE OF LABELLING INFORMATION ON 
TROPICAL FRUIT CONSUMPTION 
 
 
 
 
 
This chapter reports findings from an exploratory consumer study about tropical fruit 
consumption. A qualitative approach, i.e. focus group discussions, is chosen to identify 
attitudes, behavioural intentions, and motives and barriers for the purchase and 
consumption of fresh tropical fruits and tropical fruit juices. The potential role of 
labelling information, more specifically process-related quality labelling for fresh 
tropical fruits and on-label nutrition and health claims for tropical fruit juices, is 
explored. Results indicate that pleasure-seeking and hedonism motives constitute major 
drivers, whereas high perceived acquisition prices and unfamiliarity form the most 
prominent barriers for the purchase and consumption of fresh tropical fruits and derived 
juices. Process-related quality labels are found credible and persuasive, though the 
expected price premium hampers the purchase of process-certified fresh tropical fruits. 
Nutrition and health claims on tropical fruit juices are not considered persuasive, unless 
they match well with the perceived naturalness of the tropical fruit juice and with 
consumers’ personal relevance. 
 
 
 
 
Sara Sabbe, Wim Verbeke and Patrick Van Damme 
Perceived motives, barriers and role of labeling information on tropical fruit 
consumption: Exploratory findings. Journal of Food Products Marketing, 2009, 15, 
119-138. 
 
Research partly funded by Chiquita Fresh BVBA (Belgium). 
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4.1. INTRODUCTION 
 
This chapter explores consumers’ attitudes and behavioural intentions, and their motives 
and barriers for purchasing and consuming fresh tropical fruits and tropical fruit juices. 
Moreover, given the growing significance of considering credence characteristics in 
food choice processes (discussed in Chapter 2), the importance of quality labels on 
fresh tropical fruits informing consumers about process-related characteristics, and the 
impact of nutrition and health claims on tropical fruit juices as possible drivers for 
tropical fruit consumption are investigated. 
 
 
4.2. MATERIALS AND METHODS 
 
A qualitative exploratory approach was chosen to (1) understand consumers’ attitudes 
and consumption behaviour towards tropical fruits, and their motives and barriers for 
tropical fruit consumption, and to (2) evaluate the potential role of process-related 
quality labels and nutrition and health claims as possible factors affecting tropical fruit 
consumption. The decision to opt primarily for a qualitative exploratory approach stems 
from the fact that European consumer studies focusing specifically on tropical fruits are 
hardly available. Two focus group discussions were conducted in order to gain insights 
in consumers’ opinions and feelings about aforementioned topics of interest.  
 
The focus group discussions were carried out in Ghent (Belgium) with a total of 15 
participants. One group comprised seven people aged between 25 and 40 years, whereas 
the other one included eight participants aged between 50 and 65 years. Only women 
were selected to take part in the discussions. This selection was based on findings from 
Chapter 3 that explored consumer general attitude, beliefs and behaviours of tropical 
fruit consumption (Sabbe et al 2008), and in which a higher degree of product 
familiarity and purchase intention of tropical fruits, both in fresh and processed form, 
among women was revealed. Besides, women are still the main responsible person for 
food shopping and they have been reported to consume more fruits than men (Pollard et 
al 2002, Kvaavik et al 2005, Riediger et al 2007). Furthermore, it has been found that 
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women are more interested in eating healthily and obtaining pleasure from eating 
(Roininen and Tuorila 1999, Baker and Wardle 2003, Niva 2006). Hence, the choice for 
including only women is justified since the aim of focus group discussions is primarily 
to collect insights from so-called ‘prime witnesses’ or consumers with at least some 
level of product familiarity. All respondents recruited for the focus group discussions 
were open-minded towards tropical fruits and had certain knowledge about tropical 
fruits. Within each group, a balanced mix of tropical fruit users (i.e. light (consumption 
frequency less than monthly) versus heavy (consumption frequency monthly or more) 
users) and consumers of tropical fruit juices was established. Composition and 
characteristics of both focus groups are presented in Table 4.1. 
 
Table 4.1 
Focus group composition and characteristics  
Participant  Age Consumption frequency of 
 (years) fresh tropical fruits tropical fruit juices 
Focus group 1 (n=7)   
1 25 monthly 2 times a month 
2 26 4 times a year 4 times a year 
3 27 1-2 times a year 2-3 times a month 
4 32 1-2 times a year 4 times a year 
5 33 2 times a month monthly 
6 35 1-2 times a month weekly  
7 39 weekly weekly 
Focus group 2 (n=8)   
1 50 every 2 months 4 times a year 
2 51 4 times a year 1-2 times a year 
3 52 weekly weekly 
4 54 weekly monthly 
5 54 every 2 months 2-3 times a year 
6 58 4 times a year every 2 months 
7 62 weekly weekly 
8 64 2 times a week 2-3 times a month 
 
 
The discussion guide consisted of instructions for the discussion procedure and 
described the structure and topics to be discussed. The approach was based on questions 
that were designed to raise discussions in both group sessions about knowledge, 
consumption and purchase patterns, behaviour and attitude, and motives and barriers 
with respect to the consumption of fresh tropical fruits and tropical fruit juices. Only 
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tropical fruit juices were included in this study as - based on findings from Chapter 3 - 
the highest degree of familiarity was found for this sub-category of processed tropical 
fruit products (Sabbe et al 2008). Attention was paid to process-related quality labels - 
which are mainly found on fresh tropical fruits - in order to reveal their importance 
during the purchasing process. A more in-depth discussion focused on nutrition and 
health claims which are found on tropical fruit juices. Guidelines were formulated so 
that information about their importance, acceptability and credibility could be obtained 
during the discussions. Complementary to the topic guide and to facilitate the group 
discussions, different fresh tropical fruits (i.e. avocado, carambola, dragon fruit, 
kumquat, litchi, mango, mangosteen, passion fruit, pineapple, rambutan and tree 
tomato) and tropical fruit juices (Table 4.2) were used as stimulus material. Logos of 
three process-related quality labels (Belgian Biogarantie (i.e. the organic standard), Max 
Havelaar and Rainforest Alliance) (Table 4.3) were shown and the impact of claims was 
assessed by confronting the participants with different tropical fruit juices carrying 
diverse nutrition and health claims (Table 4.2). The interview guide used during the 
focus group discussion is presented in Table 4.4. 
 
A professional market research agency assisted in performing the focus group 
discussions. They recruited the participants by phone and moderated the discussion in 
both focus groups. After the discussions, which lasted between 3 and 3.5 hours each, 
participants received 40 EUR as a reward for their travel expenses and incentive. The 
sessions were videotaped - with participants’ consent and permission - and transcribed 
for content analysis. Subsequently, a qualitative thematic analysis of the focus group 
transcripts was performed.  
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Table 4.2 
Selected tropical fruit juices and nutrition and health claims found on their packaging 
Juice made 
from 
(Tropical) fruits in the 
juice formulation 
Nutrition and health claimx 
fresh fruits and 
purees 
Kiwi, orange  
Banana, mango, passion 
fruit 
Apple, pineapple, mango, 
passion fruit, carrot 
 
 
Blackcurrant, blueberry, 
açaí 
 
- 
Nothing else added. 
 
With fibres, vitamin C and provitamin 
A. The human body needs dietary 
fibres which promote intestinal transit 
and aid with digestion. 
Antioxidants and high in vitamin C. 
Antioxidants are compounds which 
may contribute to healthy blood 
circulation, keeping the heart and 
blood vessels clear and healthy. 
fruit 
concentrates, 
nectars and 
purees 
 
 
Cashew apple 
Guava 
Passion fruit 
Orange, apricot, guava, 
mango, passion fruit  
 
Pineapple, orange, passion 
fruit, mandarin, grapefruit, 
lemon, mango, banana, 
guava, papaya 
Banana, apple, orange, 
pineapple, mango 
 
 
 
Grapes, guava, pineapple, 
papaya, mango, peach,  
passion fruit 
Grape, banana, orange, 
pomegranate, blueberry, 
açaí  
- 
- 
- 
Rich in vitamin C. Vitamin C helps to 
maintain healthy skin, gums and the 
body’s resistance to infection. 
Low in calories. Contains sucralose. 
 
 
 
Enriched in calcium, vitamin D and 
magnesium. Calcium reinforces bones 
and teeth. Vitamin D promotes the 
uptake of calcium in the bones. 
Magnesium supports the development 
of bones and teeth. 
No added sugar. 
 
 
Full of natural antioxidants. No 
artificial colours, no artificial 
preservatives, no sweeteners.  
(In partnership with heart research 
institute).  
x Definition nutrition and health claim based on Regulation (EC) No. 1924/2006 of the European 
Parliament and of the Council of 20 December 2006 on nutrition and health claims made on 
foods 
 Table 4.3 
Process-related quality labels 
Type of label Label content
 
 
 
The Belgian Biogarantie label
guarantees the organic 
character of the product
(Biogarantie
 
 
The Max Havelaar label is 
granted to products meeting 
international criteria for fair 
trade. These criteria are 
to environmental, social and 
developmental standards
(Stichting Max Havelaar 
2007)
 
 
To obtain the Rainforest 
Alliance label, products have 
to meet with a set of 
ecological, economic and 
social standards 
Alliance
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Certified product categories
 
 
 2008). 
 
Fruits and vegetables, dairy 
products, meat and other 
products. 
related 
 
.  
 
Bananas, honey, oranges, 
cocoa, cotton, dried and 
fresh fruits and vegetables, 
juices, nuts and oil seeds, 
quinoa, rice, spices, sugar, 
tea and wine. 
 
(Rainforest 
 2008). 
 
Bananas, tea, coffee, cocoa, 
oranges, cut flowers and 
ferns. 
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Table 4.4 
Summary of the interview guide used during the focus group discussions  
 Fresh tropical fruits 
Can you enumerate tropical fruits? Which associations does the term ‘tropical fruits’ 
evoke?  
Different fresh tropical fruits are presented to the participants: How would you 
group these tropical fruits? Which criteria do you therefore use? Can you categorise 
the fruits when using ‘degree of familiarity’ as grouping criterion? 
Can you describe your consumption pattern of fresh tropical fruits? What are the 
typical moments you consume fresh tropical fruits? 
Can you describe your decision-making process when purchasing fresh tropical 
fruits? What are important choice and purchase criteria? How frequently do you 
purchase tropical fruits? 
What are your motives to consume/purchase fresh tropical fruits? 
Which barriers influence your consumption/purchase of fresh tropical fruits? 
Process-related quality labels are shown to participants: Do you know these labels? 
Can you explain their meaning? How do you perceive them? Do they influence your 
food choice? Have you ever seen them on fresh tropical fruits? Would you buy 
tropical fruits carrying such a label? Why/Why not? 
 Tropical fruit juices 
Can you enumerate tropical fruit juice brands? Which associations do they evoke?  
Different tropical fruit juices are presented to the participants: Can you group these 
juices? Which criteria do you hereby use? Can you categorise the juices when using 
‘degree of familiarity with the tropical fruits processed in the juice’ as criterion?  
Can you describe your consumption pattern of tropical fruit juices? What are the 
typical moments you consume tropical fruit juices?  
Can you describe your decision-making process when purchasing such juices? What 
are important choice and purchase criteria? How frequently do you purchase tropical 
fruit juices? 
What are your motives to consume/purchase tropical fruit juices? 
Which barriers influence your consumption/purchase of tropical fruit juices? 
Fruit juices containing nutrition and health claims are shown to participants: How do 
you perceive fruit juices with a nutrition and health claim? Do they influence your 
food choice? Would you buy tropical fruit juices with nutrition and health-related 
claims? Why/why not? Which of the presented claims do you prefer most/least? 
Why/Why not? 
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4.3. RESULTS 
 
4.3.1. FRESH TROPICAL FRUITS  
 
GENERAL ATTITUDE AND CONSUMPTION BEHAVIOUR 
Fresh tropical fruits clearly give rise to pleasure-related notions. The participants 
spontaneously associated tropical fruits with ‘sun’, ‘palm trees’, ‘holidays’, ‘exotic 
beaches’ and ‘cocktails’, which indicate that tropical fruits fit well with the motive to 
derive pleasure from consumption. The majority perceived tropical fruits as ‘special’ 
with respect to taste, attractiveness, shape and colour.  
 
Familiarity with fresh tropical fruits, however, differed largely among participants. The 
participants did not manage to group the presented tropical fruits (i.e. avocado, 
carambola, dragon fruit, kumquat, litchi, mango, mangosteen, passion fruit, pineapple, 
rambutan and tree tomato) in a consistent manner. Classification of the fresh tropical 
fruits was mainly based on elementary search and visual characteristics such as colour, 
appearance, shape, size and structure. When using ‘degree of familiarity’ as a grouping 
criterion, the respondents classified the fruits in ‘well-known’ (avocado, carambola, 
litchi, mango, passion fruit and pineapple) and ‘unknown’ (dragon fruit, kumquat, 
mangosteen, rambutan and tree tomato) tropical fruits. All unknown fruits were 
perceived as very ‘exotic’ and ‘tropical’ in terms of colour, shape and outside 
appearance, notwithstanding the fact that the respondents did not had any idea about 
their taste, potential usage and inside appearance. 
 
Fresh tropical fruits are generally consumed as such or they are used in a diversity of 
recipes, such as salads (e.g. avocado) and desserts (e.g. mango, pineapple). Some 
tropical fruits (e.g. passion fruit, carambola) are quite commonly used for dish 
decoration. Respondents also mentioned eating some tropical fruits (e.g. litchi, passion 
fruit) as a healthy snack or as a quick bite. The following verbatim statements illustrate 
these issues: 
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“I eat passion fruit in the afternoon, as a snack. It is healthy, tasty and easy 
to eat. You just have to cut it in half and spoon it out.” (age 32, married, no 
children)  
 
“I mainly use avocado in salads or in guacamole. It is also very delicious to 
eat them as such with some pepper, salt and sour cream.” (age 52, married, 
2 children)  
 
Tropical fruits are currently most often not part of a regular purchase and consumption 
pattern. The purchase of tropical fruits appears to be mostly rather impulsive, mainly 
triggered by one’s attention being caught by the fruit at the point of purchase and further 
determined by the overall quality impression and price. However, the purchase of fresh 
tropical fruits is more of a planned behaviour when the purchaser has a firm idea about 
what the fruits will be used for, e.g. in recipes, for festive and special occasions and 
when receiving guests:  
 
“When I see tropical fruit that looks nice and is not too expensive, I will buy 
it.” (age 39, married, 2 children) 
 
“I buy avocado for making guacamole … when I receive guests.” (age 52, 
married, 2 children) 
 
“It is nice to give a special touch to your desserts. Sometimes I buy 
carambola to decorate my self-made cakes.” (age 54, married)  
 
Summer and sunny weather seem to increase the impulsive desire for fresh tropical fruit 
consumption. In general, consumers stated that they feel more inclined to purchase and 
eat tropical fruit in summer than in winter due to the strong association of tropical fruits 
with sun and the need for refreshment. However, the opposite was also mentioned by 
some respondents who referred to the greater diversity and variation in the tropical fruit 
assortment in winter and especially during the Christmas holidays. Nonetheless, these 
fruits are perceived as more expensive and of inferior quality as compared to those 
available in other seasons: 
 
“In summer, there are a lot of local fruits, such as strawberries, peaches 
and nectarines, to choose from. In winter, the assortment of local fruits is 
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limited, whereas a greater variety of tropical fruits is offered, which makes 
that I eat more tropical fruit in winter.” (age 62, single) 
 
“In winter, I do not buy passion fruits. They are more expensive than during 
summertime and apart from that, in most cases they do not taste very well.” 
(age 25, single) 
 
MOTIVES FOR FRESH TROPICAL FRUIT CONSUMPTION 
Pleasure-seeking or hedonism, together with the perception of tropical fruits as having a 
special and festive character, constitute the main motivation for tropical fruit purchase 
and consumption: 
 
“Pineapple is a special fruit with a special taste. Normally, it requires a lot 
of work before you can eat it. Therefore I only eat it when I make some time 
for myself or if I want to please my husband and myself.” (age 32, married) 
 
Other important motivations for tropical fruit consumption are that fresh tropical fruits 
are perceived as having a special taste and being healthy. Some respondents even 
believed that tropical fruits contain other kinds of vitamins and minerals than local fruit 
species. Furthermore, the need for variation and the desire to try something new were 
also identified by the respondents as important drivers in the purchase of fresh tropical 
fruits:  
 
“Tropical fruits have a special taste. They taste sweeter and are juicier 
compared to the apples and pears we usually eat.” (age 25, single) 
 
“I believe that tropical fruits have some characteristics and properties, and 
contain different vitamins, one does not find in our own fruits.” (age 35,  
2 children) 
 
“Sometimes I see tropical fruits that are new to me and I am wondering how 
they would taste. Just out of curiosity, I buy them.” (age 39, married,  
2 children) 
 
BARRIERS FOR FRESH TROPICAL FRUIT CONSUMPTION 
The perception of tropical fruits as being expensive, as well as unfamiliarity with and 
lack of knowledge about these fruits, form the main barriers for fresh tropical fruit 
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consumption. For a lot of tropical fruits - especially those that are less well-known - 
respondents mentioned not to know how to evaluate the overall quality because they 
lack knowledge and concrete quality evaluation criteria. In addition, they said not to 
know what to expect in terms of taste, usage and consumption, so that disappointment 
can occur rather easily: 
 
“Sometimes and especially when it concerns tropical fruits that I do not 
know, I do not risk buying them. You pay a high price and when you taste 
them, you mostly get disappointed.” (age 25, single) 
 
“When I buy avocado, I often let it ripen for some time. However, when I 
want to eat it after a couple of days, I sometimes have to throw it away 
because it is rotten.” (age 52, 2 children) 
 
“Dragon fruit looks nice, but I do not know how to eat or prepare it. I even 
do not know what it looks like inside.” (age 54, living together) 
 
Price also plays a predominant role when purchasing tropical fruits, although the 
purchase frequency of tropical fruits seems to occur more occasionally and quantities 
bought per purchase often remain limited. It is thus to be expected that price will even 
become a more limitative factor when tropical fruits would become part of a more 
regular purchase routine: 
 
“I buy litchi when there is a special sales price, otherwise I find it too 
expensive.” (age 39, married, 2 children) 
 
“I buy avocados all year through, although I always look out for discounts.” 
(age 52, 2 children) 
 
Even though tropical fruits were perceived as expensive by most respondents, some of 
them seemed to be prepared to pay this premium price, especially when tropical fruits 
are bought for their special and indulging character: 
 
“Twice a year, I go to a delicatessen shop to buy mangoes. I know that these 
mangoes are transported by plane instead of by boat which is clearly 
reflected in the price you pay. Although the price is more than double as 
67 
 
compared to mangoes sold in the supermarket, they taste much better so 
that I don’t mind to pay the higher price once in a while.” (age 33, single) 
 
The high price and the fact that expectations are often not confirmed upon tropical fruit 
consumption, mainly caused by unfamiliarity and by lack of knowledge about the fruits, 
mostly lead to disappointment which negatively impacts future purchase intentions. It is 
most likely that purchase and consumption will not be repeated if disappointment 
occurs. However, most respondents stated that lack of knowledge and lack of concrete 
quality evaluation criteria when purchasing tropical fruit could easily be overcome. 
Consumers should be given possibilities to taste tropical fruits, for example through 
taste sampling or demonstrations at the place of purchase. Additionally, the respondents 
mentioned that straightforward communication about usage (e.g. in recipes), 
preparation, consumption and preservation issues as well as information about which 
criteria to use for evaluating tropical fruit quality, may function as triggers for the 
purchase of fresh tropical fruits. Related verbatim statements read: 
 
“On public markets you can sometimes taste tropical fruits. However, at 
other points of sale they also should give us the opportunity to taste the 
tropical fruit so that we would know what we are buying.” (age 35, 
 2 children) 
 
“In supermarkets, where the offer of tropical fruits is substantial, they 
should train people to provide information on tropical fruits, like they do in 
specialty or delicatessen shops.” (age 64, married, 4 children) 
 
Other - less mentioned - barriers for fresh tropical fruit consumption are the ecological 
and social costs related to transport and production conditions of tropical fruits: 
 
“Smallholder farmers and producers are exploited so that we can eat fresh 
tropical fruit here.” (age 35, 2 children) 
 
“Poor people mostly do not have the money to eat the fruit that they produce 
for us.” (age 54, living together) 
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IMPORTANCE OF PROCESS-RELATED QUALITY LABELS 
The participants of both focus groups were shown three process-related quality labels 
(Belgian Biogarantie, Max Havelaar and Rainforest Alliance). The meaning of each 
label, as well as possible products carrying these labels, are presented in Table 4.3.  
A large majority of the respondents were aware and had some knowledge, although in 
some cases rather superficial, of these process-related quality labels: 
 
“Belgian Biogarantie label… There are some rules producers have to 
comply with, such as not using pesticides and herbicides.” (age 35,  
2 children) 
 
“Fair trade means that producers are not exploited and receive a fair price 
for their work.” (age 52, 2 children) 
 
“Rainforest alliance … the frog … but honestly, I do not exactly know what 
it stands for. Has it something to do with protecting the rainforest?” 
(age 25, single) 
 
However, the participants did not spontaneously relate these quality labels with fresh 
tropical fruits. In fact, most of them claimed not having seen the Rainforest Alliance 
label on tropical fruits. The Belgian Biogarantie label was only associated with local 
fruits and vegetables, whereas the Max Havelaar label had been noticed on bananas only 
by a few respondents: 
 
“The Belgian Biogarantie label does not exist for fresh tropical fruits.”  
(age 33, single) 
 
“I only know Fair Trade bananas. But I have never seen the Max Havelaar 
label on other tropical fruits.” (age 27, single)  
 
Most respondents perceived the message carried by these process-related quality labels 
as credible and persuasive. High price was spontaneously mentioned as being the most 
important barrier limiting the purchase of process-certified tropical fruits: 
 
“The ideas behind the different labels are quite interesting. However, I do 
not buy them. They are too expensive.” (age 54, married)  
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4.3.2. TROPICAL FRUIT JUICES 
 
GENERAL ATTITUDE AND CONSUMPTION BEHAVIOUR 
Contrary to fresh tropical fruits evoking ‘exotic’-related associations, tropical fruit 
juices evoke less emotionally-loaded reactions. Spontaneous associations mentioned by 
the respondents were ‘cocktail’, ‘mixing’, ‘nice packaging’ and ‘a fast and convenient 
way of vitamin intake’.  
 
Participants faced difficulties for grouping the different presented tropical fruit juices 
and their categorisation was primarily based on search criteria such as packaging and 
colour. Based on their familiarity with the fruits processed in the juices, the respondents 
divided the juices in tropical fruit juices containing ‘well-known’ (e.g. banana, mango 
and passion fruit) versus ‘unknown’ (e.g. açaí, cashew apple and guava) tropical fruits.  
 
All respondents agreed that the assortment of tropical fruit juices has expanded during 
the last decade. They all mentioned a wider choice between different types of tropical 
fruit juices and stated that especially the group of chilled and freshly-squeezed tropical 
fruit juices (the so-called smoothies) is growing. They also reported an increase in 
tropical fruit juices containing a greater variety of tropical fruits in terms of new fruits 
and different combinations and mixtures of fruits: 
 
“Nowadays you can easily find tropical fruit juices containing tropical fruits 
I had never heard of before.” (age 54, married) 
 
The purchase of tropical fruit juices remains rather occasional and is basically linked to 
festive occasions when receiving guests. Some respondents mentioned buying tropical 
fruit juices for themselves and their children on a regular basis: 
 
“Occasionally, I buy smoothies for myself. But normally I only buy tropical 
fruit juices for my guests.” (age 62, single)   
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MOTIVES FOR TROPICAL FRUIT JUICE CONSUMPTION 
The majority of the respondents mentioned that they consume fruit juices for their 
pleasure. The need for enjoying a good looking and attractive product is seen as the 
most important purchase motivation. Mostly, tropical fruit juices are preferred because 
they are perceived as having a special taste and festive character. Additionally, different 
exotic fruit combinations and the convenience with which they can be used and 
consumed, compared to fresh tropical fruits, are other important factors stimulating the 
consumption of tropical fruit juices: 
 
“If I buy fruit juices, I mostly buy tropical ones … for the taste. Moreover, 
the tropical fruits give a festive character to the juices. It is something 
different than the classic orange juices.” (age 50, single, 2 children)  
 
Freshly-squeezed and chilled tropical fruit juices are preferred to nectars and 
concentrates as respondents perceived these juices as more natural, more nutritious and 
healthier. Especially younger respondents mentioned to be more likely to consume 
freshly-squeezed juices when they lack time or want to consume something healthy. 
They consider smoothies as a convenient and healthy alternative for fresh fruits and 
perceive the consumption of these products as an easy way to take advantage of all the 
health-related benefits from fruits: 
 
“I rather prefer freshly-squeezed tropical juices. They look natural … not 
artificial like some flashy-coloured tropical fruit juices.” (age 33, single) 
 
“Fresh tropical fruit juices are a healthy alternative to fresh fruits. They are 
easy to consume and you get all the vitamins you need.” (age 25, single) 
 
BARRIERS FOR TROPICAL FRUIT JUICE CONSUMPTION 
Lack of knowledge and lack of familiarity with respect to taste, combined with a 
perceived high price, form the main barriers for purchasing tropical fruit juices. The 
respondents referred to the unfamiliarity with the tropical fruits processed in the juices 
as an influential factor for not purchasing certain tropical fruit juices. Most respondents 
mentioned to buy tropical fruit juices containing a mixture of known and unknown 
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tropical fruits, whereas they tend to reject juices containing only unknown tropical 
fruits.  
 
Price was also cited as an important limitative factor, especially for freshly-squeezed 
tropical fruit juices. However, some respondents mentioned to be willing to pay this 
higher price because this is offset by the perceived positive benefits as mentioned 
earlier: 
 
“Although they are more expensive, I would more easily spend my money on 
freshly-squeezed tropical fruit juices than on concentrates. They seem more 
natural and healthier.” (age 35, 2 children) 
 
IMPORTANCE OF NUTRITION AND HEALTH CLAIMS 
The respondents claimed to consume tropical fruit juices primarily for their pleasure, 
and for the special and attractive character of the juices. Overall, tropical fruit juices 
were considered to be intrinsically healthy and naturally health promoting by the 
respondents. Nonetheless, although health considerations do not constitute the main 
motivation for tropical fruit juice consumption, nutrition and health claims on these 
products appear to influence respondents’ purchase and consumption decisions.  
 
When discussing different tropical fruit juices carrying diverse claims (Table 4.2), it 
was evidenced that consumers’ perceived credibility of the claim varied and mainly 
depended on the ingredient being claimed and its perceived link to the carrier product. 
 
All respondents mentioned to attach credibility to claims such as ‘no added sugars’, ‘no 
preservatives’, ‘no colorants’, ‘with dietary fibres’, and ‘pure/nothing else added’.  In 
fact, the majority of the respondents found these statements important when purchasing 
tropical fruit juices. Additionally, they were willing to pay a higher price for these 
juices as they were perceived healthier and more natural.  
 
For some nutrition claims, e.g. ‘rich in vitamin C’, respondents claimed that they do not 
see the need for mentioning these statements explicitly on the packaging as they 
consider tropical fruits and their juices as being naturally rich in vitamin C. Stressing 
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the vitamin content was not perceived as adding value to the product. The majority of 
the respondents stated that these kinds of claims do not constitute an extra stimulus for 
purchasing tropical fruit juices. For other claims, e.g. tropical fruit juice carrying the 
nutrition claim ‘magnesium, calcium and vitamin D added’, the combination claim-
carrier product was considered strange and less natural, thereby reducing claim 
credibility: 
 
“When it says ‘rich in vitamin C’ … it is nice, but for me it is not an extra 
stimulus for buying it … In fact, I think that most fruits are rich in vitamin C 
anyhow.” (age 64, married, 4 children)  
 
“I do not associate calcium with tropical fruit but rather with dairy 
products, whereas you get vitamin D from the sun! It is strange to see this 
kind of information mentioned on tropical fruit juices.” (age 25, single) 
 
The respondents repeatedly referred to the perceived trade-off between eating for 
pleasure and eating for health. They stated that the presence of nutrition and health 
claims on tropical fruit juices could push aside the pleasure factor, especially when it 
concerns claims confronting consumers with the prevention of illnesses. Tropical fruit 
juices are then no longer considered as juices which are consumed for fulfilling their 
indulgence, but more as a preventive medicine. Moreover, respondents mentioned that 
they do not look for preventive properties in tropical fruit juices: 
 
“The statement ‘in partnership with the heart research institute’ relates 
something healthy, i.e. tropical fruits, with heart health and the prevention 
of cardiovascular diseases. It does not attract me. If I really have heart 
problems, I will consult a doctor and I will not look for juices to solve my 
problem.” (age 54) 
 
The overall majority of the respondents were not convinced of tropical fruit juices 
having curative properties. They all declared that they seek medical support in cases of 
illness. However, some respondents with specific dietary or food-related needs (e.g. 
vegetarians, diabetics) stated to attach importance to specific claims which are related to 
their specific needs: 
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“As a vegetarian, I do not get sufficient magnesium from my diet. That is 
why I prefer buying juices to which magnesium is added.” (age 52, 2 
children) 
 
“My husband is diabetic. If I buy tropical fruit juices, I have to be aware 
that no sugars are added.” (age 64, married, 4 children) 
 
 
4.4. DISCUSSION 
 
Pleasure-seeking emerges as the main stimulus for tropical fruit consumption, both in 
fresh and processed form. This validates previous findings relating to fruit consumption 
in general, as reported by e.g. Dixon et al (2004), Macht et al (2005) and Poole et al 
(2007). In fact, the most important motivations for consuming tropical fruits and their 
juices are consumers’ impulsive need for indulgence, which is further supported by the 
products’ festive and special character in terms of taste, attractiveness and colour. In 
line with consumers’ growing demand and search for natural and healthy food products 
(Fulker 2001, von der Linden 2004, Datamonitor 2007), freshly-squeezed tropical fruit 
juices are preferred to concentrates and nectars. Their naturalness, perceived healthiness 
and convenience are the most convincing elements for purchasing these juices.  
 
Studies indicated knowledge about a food product as an important determinant in 
evaluating its quality and hence purchase behaviour (Steptoe et al 1995, Blair and Innis 
1996, Miyauchi and Perry 1999, Pollard et al 2002, Lampila et al 2009). Sabbe et al 
(2008) concluded in a previous study that product familiarity plays a significant role in 
consumers’ intention to purchase fresh and processed tropical fruit products (Chapter 
3). Therefore, it is not surprisingly to find that lack of knowledge and unfamiliarity with 
tropical fruits form main barriers for purchasing and consuming fresh tropical fruits and 
tropical fruit juices. Additionally, price has often been mentioned as a limitative factor 
when purchasing fruits in general (e.g. Pollard et al 2002, Baker and Wardle 2003, 
Deliza et al 2003, Jaeger 2006, Poole et al 2007, Shaikh et al 2008), which is confirmed 
for tropical fruits in the present study.  
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The purchase intention of fresh tropical fruits carrying a process-related quality label  
(Belgian Biogarantie, Max Havelaar and Rainforest Alliance) is rather low because of 
the perceived high acquisition prices, even though the messages and contents of the 
labels are considered credible and persuasive. These process-related quality labels 
consumers are familiar with from local fruits are not automatically associated with fresh 
tropical fruits. 
 
When discussing the diversity of nutrition and health-related claims carried by the 
different presented tropical fruit juices, consumers repeatedly referred to the fear for 
trading-off pleasure for health, which has yet been reported for functional foods as a 
product category (Verbeke 2006). As mentioned before, tropical fruit juices are 
consumed for the sensory pleasure they provide. At the same time, juices are considered 
intrinsically healthy and health promoting in a very natural way. Hence, claims 
informing about the juices’ nutritional value and health-related benefits are not seen as a 
persuasive tool when purchasing tropical fruit juices. Though, they seem to influence 
purchase and consumption decisions, in particular when the perceived naturalness of the 
nutrient-carrier combination is optimal, i.e. neither overstressing a too obvious, nor 
pretending a too far-fetched link.  
 
Several studies have already pointed to the importance of claim-carrier interactions in 
determining the perceived claim credibility and hence purchase intention (van Kleef et 
al 2005b, Bech-Larsen and Scholderer 2007, van Trijp and van der Lans, 2007, Verbeke 
et al 2009, see also Chapter 2). Some studies mentioned intrinsically healthy food 
products (e.g. juice, yoghurt) as the most valuable carriers for claims (van Kleef et al 
2005b, Hailu et al 2009), whereas other studies indicated that consumers perceive the 
enrichment of ‘non-healthy’ foods more justified than the enrichment of foods which 
are perceived to be inherently healthy (Bech-Larsen and Grunert 2003). The present 
study suggests that the perceived credibility of claims and its impact on consumers’ 
intention to purchase tropical fruit juices - which are perceived as intrinsically healthy 
and nutritious - differ and depend on the nutrient or ingredient mentioned in the claim 
and its perceived natural link with the carrier (i.e. juice). From the group discussions, it 
became apparent that claims emphasising the naturalness of juices (e.g. no added 
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sugars) are highly valued among consumers. This is in line with previous studies 
(Gustafsson and Sidenvall 2002, Sijtsema et al 2002) and indicates that respondents are 
searching for pleasure and healthfulness in terms of ‘naturalness/no additives’ and ‘no 
or low processing’. Enriched or fortified tropical fruit juices (e.g. magnesium, calcium 
and vitamin D-enriched) are not easily conceptualised as truly enhancing the natural 
health benefits of fruit juices. In a similar vein, Verbeke et al (2009) demonstrated that 
the less natural combination calcium-fruit juice induces a lowering in the acceptance of 
calcium-enriched fruit juices despite the carrier’s healthy image. From a previous study, 
Niva (2007) found that vitamin-enriched juices are mostly not regarded as genuinely 
more healthy. The results of the present focus group discussions are consistent with the 
study by Teratanavat and Hooker (2006), who demonstrated that consumers positively 
value the ingredient naturalness, and prefer naturally occurring nutrients over 
fortification. 
 
In addition, the participants stated that the fragile balance between pleasure and health 
could easily be disrupted, especially when the juices carry claims confronting 
consumers with illness or having medicinal-related associations. This is in line with 
previous findings of focus group discussions by Bäckström et al (2003), who indicated 
that medicine-like representations evoke negative impressions among consumers. 
However, consumers with specific dietetic or food and health-related needs are more 
aware of nutrition and health claims and are more likely to be responsive to those claims 
addressing their specific needs, as indicated by the vegetarian and diabetic in the 
performed focus group discussions. This corroborates findings of previous studies 
(Urala and Lähteenmäki 2003, Verbeke 2005b, Devcich et al 2007, Landström et al 
2007) indicating that the acceptance of food products with nutrition and health claims 
interacts with consumers’ personal relevance and their health motivations.  
 
 
4.5. CONCLUSION 
 
This chapter reports insights from an exploratory study which focuses on consumers’ 
attitudes and consumption behaviour, and their motives and barriers for tropical fruit 
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consumption. Additionally, the potential role of process-related quality labels, and 
nutrition and health claims as possible on-label information influencing fresh tropical 
fruit and tropical fruit juice consumption is investigated.  
 
The main conclusions are that pleasure-seeking and hedonism motives constitute major 
drivers for tropical fruit consumption. On the other hand, price, lack of knowledge and 
unfamiliarity with tropical fruits form main barriers for the purchase and consumption 
of fresh tropical fruits and derived juices. Process-related quality labels are considered 
credible and persuasive, although the perceived high price hampers the purchase of 
process-certified fresh tropical fruits. Nutrition and health claims on tropical fruit juices 
are not likely to act as a persuasive tool in consumers’ purchase process, unless they 
match well with the perceived naturalness of the tropical fruit juice and with consumers’ 
personal relevance. 
 
This study faces some obvious limitations. The main limitations are linked to the 
research method used and more specifically, its qualitative and exploratory nature. 
Therefore, findings are preliminary and cannot be projected onto the entire population 
on national or cross-cultural level. Instead, the insights obtained from these focus group 
discussions form the basis for developing hypotheses for further quantitative surveys 
with large and representative samples of tropical fruit consumers. The main hypotheses 
are that consumers consider tropical fruits and tropical fruit juices as luxury products 
because of their perceived high prices and indulgent character. Therefore, they are not 
likely to become an integral part of a regular consumption pattern, unless the main 
barriers relating to price and unfamiliarity would be lifted. Price, unfamiliarity with 
tropical fruits and lack of knowledge are supposed to form the main barriers, whereas 
pleasure-seeking and hedonism motives can be hypothesised to constitute the major 
drivers for tropical fruit consumption. Another hypothesis is that familiarisation with 
tropical fruits through straightforward communication about usage, taste, consumption 
and preservation issues will enhance product acceptance. Furthermore, as tropical fruits 
are seen as inherently healthy, nutrition and health claims are not believed to be a 
persuasive tool when purchasing tropical fruit juices. Nutrition and health claims 
emphasising the naturalness of tropical fruit juices are hypothesised to be more 
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appealing to consumers than claims denoting medicine-related associations or 
prevention of illness. A last hypothesis is that the acceptance of tropical fruit juices with 
a claim seems to be influenced by consumers’ personal relevance. 
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CHAPTER FIVE 
IMPACT OF SENSORY EXPERIENCES ON THE ACCEPTANCE OF TROPICAL 
FRUITS AND THEIR PRODUCTS 
 
 
 
 
 
This chapter investigates tropical fruit acceptance in terms of confirmation or 
disconfirmation of general expectations. The match or mismatch between consumers’ 
general expectations (formed before tasting) and sensory experiences (formed after 
tasting) of five fresh tropical fruits (cherimoya, dragon fruit, mangosteen, persimmon 
and tree tomato) and five processed tropical fruit products (açaí, baobab and cashew 
apple juice, and berrycactus and tamarind jam) are examined using a questionnaire-
based survey combined with sensory tests. Results reveal that consumers’ general 
expectations are confirmed after tasting persimmon and cashew apple juice, are positive 
disconfirmed after the consumption of cherimoya and berrycactus jam and are 
negatively disconfirmed after consuming dragon fruit, mangosteen, tree tomato, açaí 
juice, baobab juice and tamarind jam. Sensory experiences are demonstrated to greatly 
influence consumers’ acceptance and purchase intention of fresh and processed tropical 
fruits, as well as to affect consumers’ perceptions about the product’s nutritional and 
health-related benefits, in particular in cases where negative disconfirmation occurs.  
 
 
 
 
 
Sara Sabbe, Wim Verbeke and Patrick Van Damme 
Confirmation/disconfirmation of consumers’ expectations about fresh and processed 
tropical fruit products. International Journal of Food Science and Technology, 2009, 
44, 539-551.  
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5.1. INTRODUCTION 
 
The expectation confirmation theory (Anderson 1973, Oliver 1977) has been widely 
used in several studies to evaluate the role of consumers’ expectations in food 
acceptance (e.g. Deliza 1996, Lange et al 1999, Siret and Issanchou 2000, d’Hauteville 
et al 2007, Behrens et al 2007). This theory suggests that consumers’ satisfaction, and 
hence the likelihood of repeated purchase and future product use, is influenced by the 
degree to which consumers’ expectations are met upon their sensory experiences. 
Satisfaction occurs when experiences match with (confirmation) or exceed (positive 
disconfirmation) expectations. Negative disconfirmation, or when experiences fall short 
of expectations, results in dissatisfaction and product rejection (Santos and Boote 2003, 
Brown et al 2008).  
 
The match or mismatch between attribute evaluations before and after sensory 
experience has also been conceptualised in the Total Food Quality Model proposed by 
Grunert et al (1996) as discussed in Chapter 2. This model states that the relationship 
between quality expectations, which are formed before purchase, and quality 
experiences after purchase determines consumers’ satisfaction and hence the probability 
of repeated behaviour (Brunsø et al 2002, Grunert 2002).  
 
Attributes, commonly classified as ‘search’ (e.g. appearance, colour, price), ‘credence’ 
(e.g. health and nutritional benefits, safety concerns) and ‘experience’ (e.g. flavour, 
taste, texture) attributes (Darby and Karni 1973), can thus be considered as evaluative 
criteria on which consumers form beliefs, develop attitudes and build up intentions. 
Therefore, insights into the perceived importance and evaluation of different product 
attributes are essential for an improved comprehension of consumer behaviour and 
purchase intention of tropical fruits and derived products.  
 
The present chapter aims at (1) investigating the (mis)match between consumers’ 
general expectations towards tropical fruits formed before tasting and sensory 
experiences after specific tropical fruit consumption, and (2) assessing the impact of the 
resulting confirmation/disconfirmation on consumers’ purchase intention.   
82 
 
5.2. MATERIALS AND METHODS 
 
A questionnaire, combined with sensory tests, was used to determine consumer general 
expectations about tropical fruits and to assess product specific evaluation after tasting. 
Both fresh and processed tropical fruit products were included in this study.  
 
5.2.1. EXPERIMENTAL SAMPLES 
 
Samples of five fresh tropical fruits (cherimoya, dragon fruit, mangosteen, persimmon 
and tree tomato) and five processed tropical fruit products (açaí juice, baobab juice, 
berrycactus jam, cashew apple juice and tamarind jam) from tropical origin (Table 5.1) 
were selected based on their nutritional value and health-related benefits. Relevant 
nutritional characteristics of these fruits are presented in Table 5.1.  
 
It was assumed that the selected fresh and processed tropical fruits were relatively 
unknown to the majority of Belgian consumers at the time of the study. This assumption 
was based on the fact that the availability of these fresh fruits is very limited in 
Belgium, i.e. to the sale of small quantities during a short period of time (winter 
months) and/or to the sale by specialized fruit traders and/or ethnic food shops. The 
selected tropical fruit products are only sold in specialty ethnic shops, i.e. Brazilian and 
Asian shops for açaí juice and cashew apple juice, and tamarind jam, respectively. In 
the case of baobab juice and berrycactus jam, samples were directly imported from 
Senegal and Mexico as they are not available on the Belgian market. 
 
5.2.2. EXPERIMENTAL SETUP 
 
Participants (n=294) were recruited during Agriflanders, an agricultural and food fair 
held 11-14 January 2007 in Ghent (Belgium). A non-probability quota sampling 
procedure was used (Malhotra 2004, De Pelsmacker and Van Kenhove 2006), 
envisaging the completion of predetermined quota with respect to gender (envisaged 
half-half female-male) and age (envisaged equal distribution over four predefined age 
 
  
 
Table 5.1 
Origin and nutritional characteristics of the selected fresh and processed tropical fruits 
Tropical fruit Origin Most relevant nutritional characteristics 
Açaí  
(Family Arecaceae) 
 
Naturally abundant in the Amazon estuary 
floodplains (Muñiz-Miret et al 1996). 
Tropical fruit characterised by a high antioxidant 
capacity due to the natural presence of anthocyanins 
(Rogez 2000, Brondízio 2008, Palácio 2008). 
Baobab  
(Family Malvaceae) 
 
Widely grown and distributed in the hot, dry 
regions of sub-Saharan Africa (Sidibe and 
Williams 2002).  
Rich in minerals (Ca, Mg) and a high vitamin C 
content (Sidibe and Williams 2002). 
Berrycactus  
(Family Cactaceae) 
 
Endemic to the arid and semi-arid highlands of 
Mexico (Peréz-González 1999).  
Tropical fruit with antioxidant capacity owing to the 
natural presence of betalains and phenolic 
compounds. Rich in vitamin C and dietary fibre 
(Hernandez-Lopez et al 2008). 
Cashew apple  
(Family Anacardiaceae) 
 
Native to the north-eastern region of Brazil 
(Akinwale 2000), but also grown at present in 
Central America, Africa and Asia (Santos et al 
2007). 
Naturally rich in vitamin C and phenolics (tannin) 
(Lautié et al 2001). 
 
Cherimoya  
(Family Annonaceae) 
 
The Andean valleys of Ecuador, Peru and Chile 
are the area of origin. Cherimoya has been 
brought to Mediterranean countries, the USA 
and Asia, via Africa (de Q. Pinto et al 2005). 
Tropical fruit characterised by the natural presence of 
thiamine, mineral K, vitamin C and dietary fibre (de 
Q. Pinto et al 2005). 
 
Dragon fruit  
(Familiy Cactaceae) 
 
Native to Central and northern South America. 
Nowadays, dragon fruit is widespread and grown 
in the (sub)tropical regions of America, 
Southeast Asia, Australia and the Middle Eastern 
countries (Small and Catling 2007).  
Naturally rich in fibre, minerals (K, Mg, Ca) and low 
in calories. Tropical fruit with high antioxidant 
properties due to the natural presence of 
phytoalbumins (Le Bellec et al 2006). 
  
Table 5.1 (continued) 
Tropical fruit Origin Most relevant nutritional characteristics 
Mangosteen  
(Family Clusiaceae) 
 
Indigenous to the Malay Archipelago. 
Nowadays, its cultivation extends throughout 
Southeast Asia, Union of Myanmar and Indo-
China (Osman and Milan 2006). 
Good natural source of carbohydrates, vitamin A (in 
form of carotenoids), vitamin C and dietary fibre 
(Osman and Milan 2006). 
Persimmon  
(Family Ebenaceae) 
 
Native to Japan, China, Union of Myanmar, the 
Himalayas and northern India, but its cultivation 
is spread throughout the world (Morton, 1987c). 
Naturally rich in vitamins (A, C), mineral K and a 
good source of carbohydrates (Özen et al 2004). 
Tamarind  
(Family Fabaceae) 
 
Africa constitutes the area of origin of tamarind. 
Nowadays, it is widely spread throughout 
tropical Africa, Latin America and semi-arid 
South and Southeast Asia (El-Siddig et al 2006).  
Naturally rich in minerals and with a high antioxidant 
capacity due to the phenolic content (El-Siddig et al 
2006). 
 
Tree tomato 
(Family Solanaceae) 
 
Native to the Andes of Peru, Chile, Ecuador and 
Bolivia, but is also grown in Argentina, Brazil, 
Colombia, East Africa and Asia (Morton 1987d). 
High natural content of vitamins (A, B, C) and 
minerals (Ca, Fe, P). Tropical fruit naturally rich in 
fibre and containing phenolic antioxidants (Morton 
1987d). 
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categories, namely younger than 25 years, between 25 and 40 years, between 41 and 50 
years and aged above 50 years). Persons from ethnic origin were excluded from 
participation. The recruitment of participants was based on the personal judgement of 
the researcher, taking into account the predetermined quota and people’s willingness to 
participate.  
 
Before starting the data collection, participants were asked about their familiarity (i.e. 
knowledge and previous experiences) with dragon fruit, persimmon and tree tomato. 
These three fruits were chosen as a measure to verify the assumption of low familiarity 
with tropical fruits that are not commonly available on the Belgian market. For each 
tropical fruit, respondents had to indicate ‘I do not know’, ‘I know, but I have never 
bought’ or ‘I know and I have bought’. 
 
Subsequently, consumer testing was carried out in the following three consecutive 
steps: 
 
STEP 1 - GENERAL PRODUCT CATEGORY EXPECTATION MEASUREMENT  
Participants first scored their general expectations about fresh and processed tropical 
fruit products, respectively, using a separate multi-attribute scale containing the 
following statements: ‘Compared to other fresh fruit/processed fruit products, I consider 
fresh tropical fruit/processed tropical fruit products bad in quality/good in quality, not 
special/special, not attractive/attractive, bad in taste/good in taste, not nutritious/ 
nutritious, not safe/safe and not healthy/healthy’. This list of attributes was selected 
based on insights from literature (Steptoe et al 1995, Batt 2004, Ragaert et al 2004, 
Verbeke and Poquiviqui López 2005, Honkanen et al 2006, Vermeir and Verbeke 2006, 
see also Chapter 2). Participants did not receive any information about the attributes to 
be evaluated. That is, attribute evaluations were left entirely to the participants’ own 
subjective interpretation. The different attributes were accompanied by a 7-point 
semantic differential scale (Osgood et al 1957), ranging from (-3), over neutral (0), to 
(+3). Additionally, the purchase intention at product category level was measured by 
two questions (‘I intend to buy fresh tropical fruits/processed tropical fruit products’ 
and ‘I expect to buy fresh tropical fruits/processed tropical fruit products’) on a 7-point 
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Likert scale (Likert 1932) which ranged from strongly disagree (-3), over neutral (0), to 
strongly agree (+3).  
 
STEP 2 - TASTING SESSION 
After scoring the general expectation, each participant was presented first with one 
fresh, and second with one processed tropical fruit product. This order of presentation of 
the samples was strictly adhered to. The fresh tropical fruits were served in parts on a 
white disposable plate. The juices, prepared from commercial concentrates by diluting 
with water and adding sugar according to the instructions on-pack, were served 
refrigerated (8°C ± 1°C) in transparent plastic cups (40 ml of juice in a 150 ml cup). 
The jams were served on slices of fresh white bread. During the tasting session, no 
further information about the tropical fruits or products (e.g. name, nutritional value) 
was given to the participants. If requested, detailed information about the fruits/products 
and the objective of the research was given in a post-hoc debriefing session. 
 
STEP 3 - EXPERIENCE MEASUREMENT  
After each product sample tasting, participants’ product evaluation and subsequent 
purchase intention were measured using exactly the same attribute list, wordings and 
question formats as that used before tasting the products. Attribute evaluation was left 
to the participants’ own subjective interpretation as no information was given.  
 
5.2.3. DATA ANALYSIS 
 
After editing and codification, the data were analysed by means of SPSS12.0 following 
procedures described in Wijnen et al (2002). Analyses included frequency analysis, 
one-way ANOVA, independent samples t-tests and paired samples t-tests for 
comparisons of means. The sample pairs for the t-tests were the general expectation 
score before tasting for the different attributes from an individual respondent compared 
with the corresponding attribute score for the fresh and processed tropical fruit product 
sampled by that respondent. For all statistical analyses, a 95 percent level of confidence 
(p<0.05) was used as the threshold for significance. 
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5.3. RESULTS 
 
A total of 294 questionnaires with sensory tests were completed. Thereof, 281 and 290 
were useful (complete) for further analysis of the data relating to fresh (cherimoya 
(n=55), dragon fruit (n=54), mangosteen (n=56), persimmon (n=60) and tree tomato 
(n=56)) and processed tropical fruit products (açaí juice (n=60), baobab juice (n=56), 
berrycactus jam (n=59), cashew apple juice (n=59) and tamarind jam (n=56)), 
respectively. The overall gender and age distributions match well with the 
predetermined quota and are presented in Table 5.2. 
 
Table 5.2  
Sample characteristics for the tested fresh tropical fruits (n=281) and processed tropical 
fruit products (n=290): gender and age group distribution (%) 
Fresh tropical fruitsx Male  (n=152) 
Female  
(n=129) 
Total  
(n=281) 
Age groups    
     < 25 years 20.6 25.2   22.7 
     25-40 years 24.8 22.8   23.9 
     41-50 years 27.0 31.7   29.2 
     > 50 years 27.6 20.3   24.2 
Gender distribution 54.1 45.9 100.0 
Processed tropical productsxx Male  (n=159) 
Female  
(n=131) 
Total  
(n=290) 
Age groups    
     < 25 years 20.3 25.6   22.7 
     25-40 years 25.0 23.2   24.2 
     41-50 years 27.0 31.2   28.9 
     > 50 years 27.7 20.0   24.2 
Gender distribution 54.8 45.2 100.0 
x
 cherimoya (n=55), dragon fruit (n=54), mangosteen (n=56), persimmon (n=60) and tree 
tomato (n=56) 
xx
 açaí juice (n=60), baobab juice (n=56), berrycactus jam (n=59), cashew apple juice (n=59) 
and tamarind jam (n=56) 
 
 
Frequency analysis revealed that 60%, 68% and 73% of the respondents did not know 
persimmon, tree tomato and dragon fruit, respectively. Of those who claimed to know 
the tropical fruits, about half of them had never bought these fruits. These findings 
confirm that the vast majority of the respondents were unfamiliar with these three fruits. 
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Although this cannot be generalised for the tropical fruit category, it is an indication of 
low familiarity with tropical fruits that are not commonly available on the Belgian 
market and strengthens our assumption that the selected fresh and processed tropical 
fruits were largely unknown to the majority of the participants.  
 
ANOVA revealed that general expectations prior to tasting neither differed significantly 
between samples who received different fresh tropical fruits (all p>0.05, smallest 
p=0.134) nor between samples who tasted different processed tropical fruits (all p>0.05, 
smallest p=0.101). Thus, samples are comparable with respect to a priori expectations.  
 
The two items measuring purchase intention had an internal reliability coefficient 
(Cronbach’s alpha) of 0.97 and 0.96 before tasting fresh and processed tropical fruit 
products, respectively. After tasting, the Cronbach’s alphas ranged between 0.93 and 
0.98 for the different selected fresh and processed tropical fruit products. Since these 
high values suggest ample internal reliability, composite constructs were computed for 
both purchase intention before and after experiencing the tropical fruit products. 
 
5.3.1. FRESH TROPICAL FRUITS 
 
Mean ratings for the product attributes and purchase intention evaluated before and after 
tasting the specific fresh tropical fruits, are presented in Figures 5.1 to 5.5. Consumers’ 
general expectations about fresh tropical fruits were generally confirmed after tasting 
persimmon (Figure 5.1). Except for the attributes good quality (p<0.047) and safe 
(p<0.021), which were positively disconfirmed after tasting, no significant differences 
in mean attribute scores were found before and after the consumption of persimmon.  
 
For cherimoya (Figure 5.2), a positive disconfirmation with respect to the attributes 
good quality, special, good taste and safe (all p<0.001) was found after its consumption, 
whereas expectations with respect to the attributes attractive, nutritious and healthy 
were confirmed. 
 
 89 
 
Figure 5.1 
Expectation (before) and evaluation of product attributes after tasting persimmon 
(n=60) (mean ± sem) 
Note: measured on a 7-point semantic differential scale; --- mean value before tasting;  mean 
value after tasting; *p<0.05; **p<0.01  
 
 
Figure 5.2 
Expectation (before) and evaluation of product attributes after tasting cherimoya (n=55) 
(mean ± sem) 
Note: measured on a 7-point semantic differential scale; --- mean value before tasting;  mean 
value after tasting; *p<0.05; **p<0.01  
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With regard to the other fresh tropical fruits, i.e. dragon fruit, mangosteen and tree 
tomato, the results show that general expectations were not systematically confirmed 
after tasting these fruits (Figures 5.3 to 5.5). Quality experienced after consumption 
corresponded with overall expected quality before consumption. Perception of the 
attribute safe did not differ before versus after tasting the fruits. However, the 
consumption of dragon fruit, mangosteen and tree tomato negatively disconfirmed 
consumers’ expectations with respect to the attributes special, attractive, taste and 
healthy (all p<0.033). Expectations on the attribute nutritious were only confirmed after 
tasting tree tomato. 
 
Overall, the general perception and evaluation of fresh tropical fruits, before and after 
tasting, remained positive. However, respondents’ expectations were not always 
confirmed after consuming a specific fruit. This was subsequently reflected in a lower 
purchase intention and thus a negative disconfirmation. A decrease in purchase 
intention, even to negative values, was found for dragon fruit (Figure 5.3), mangosteen  
(Figure 5.4) and tree tomato (Figure 5.5) (all p<0.001), i.e. the fruits where negative 
disconfirmations prevailed. With respect to persimmon (Figure 5.1) and cherimoya 
(Figure 5.2), for which, respectively, a confirmation and a positive disconfirmation of 
taste expectations occurred, no significant changes in the purchase intention were found 
before and after tasting these fruits.  
 
General expectation (before tasting) and specific experience (after tasting) scores 
differed significantly between gender. Specifically, expectation ratings regarding the 
attributes attractive, good taste and safe, and the purchase intention were higher among 
women (all p<0.026). After tasting the fresh tropical fruits, women experienced tree 
tomato as more attractive and cherimoya as more special than men (all p<0.035). 
Between age groups, differences in expectations with respect to the attributes good taste 
and healthy were observed. Respondents aged above 50 years had higher taste 
expectations compared to the younger age groups and perceived healthiness was higher 
among the youngest age group (<25 years) than amongst respondents between 25 and 
40 years (all p<0.001). Age differences with respect to experience scores per fresh 
tropical fruit could not be statistically tested because of too small sample sizes.  
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Figure 5.3 
Expectation (before) and evaluation of product attributes after tasting dragon fruit 
(n=54) (mean ± sem) 
Note: measured on a 7-point semantic differential scale; --- mean value before tasting;  mean 
value after tasting; *p<0.05; **p<0.01  
 
 
Figure 5.4 
Expectation (before) and evaluation of product attributes after tasting mangosteen 
(n=56) (mean ± sem) 
Note: measured on a 7-point semantic differential scale; --- mean value before tasting;  mean 
value after tasting; *p<0.05; **p<0.01  
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Figure 5.5 
Expectation (before) and evaluation of product attributes after tasting tree tomato 
(n=56) (mean ± sem) 
Note: measured on a 7-point semantic differential scale; --- mean value before tasting;  mean 
value after tasting; *p<0.05; **p<0.01  
 
 
5.3.2. PROCESSED TROPICAL FRUITS 
 
Mean ratings for the product attributes and purchase intention, evaluated before and 
after tasting the respective tropical fruit products, are presented in Figures 5.6 to 5.10. 
Consumer overall expectations about processed tropical fruit products were confirmed 
after consuming cashew apple juice (Figure 5.6) since the different product attributes 
received similar ratings before and after tasting. Despite this confirmation, the intention 
to purchase this tropical fruit juice was negatively disconfirmed (p<0.001). 
 
Tasting berrycactus jam resulted in a positive disconfirmation with respect to the 
attributes quality and taste, whereas the attribute special received a lower score after its 
consumption (i.e. negative disconfirmation) (all p<0.005) (Figure 5.7). Confirmation of 
expectations occurred for the product attributes attractive, nutritious, safe and healthy. 
No significant differences were found in the purchase intention scores before and after 
tasting berrycactus jam. 
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Figure 5.6 
Expectation (before) and evaluation of product attributes after tasting cashew apple 
juice (n=59) (mean ± sem) 
Note: measured on a 7-point semantic differential scale; --- mean value before tasting;  mean 
value after tasting; *p<0.05; **p<0.01  
 
 
Figure 5.7 
Expectation (before) and evaluation of product attributes after tasting berrycactus jam 
(n=59) (mean ± sem) 
Note: measured on a 7-point semantic differential scale; --- mean value before tasting;  mean 
value after tasting; *p<0.05; **p<0.01  
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Figure 5.8 
Expectation (before) and evaluation of product attributes after tasting açaí juice (n=60) 
(mean ± sem) 
Note: measured on a 7-point semantic differential scale; --- mean value before tasting;  mean 
value after tasting; *p<0.05; **p<0.01  
 
 
Figure 5.9 
Expectation (before) and evaluation of product attributes after tasting baobab juice 
(n=56) (mean ± sem) 
Note: measured on a 7-point semantic differential scale; --- mean value before tasting;  mean 
value after tasting; *p<0.05; **p<0.01  
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Figure 5.10 
Expectation (before) and evaluation of product attributes after tasting tamarind jam 
(n=56) (mean ± sem) 
Note: measured on a 7-point semantic differential scale; --- mean value before tasting;  mean 
value after tasting; *p<0.05; **p<0.01  
 
 
After tasting açaí juice, baobab juice and tamarind jam, general expectations were 
negatively disconfirmed (Figures 5.8 to 5.10). The biggest decrease in rating score was 
observed for the attribute good taste, followed by a relapse in attractive, nutritious and 
healthy (all p<0.004). A drop in the rating for the attribute special was noticed after 
consuming baobab juice (Figure 5.9) and tamarind jam (Figure 5.10) (all p<0.042). The 
negative disconfirmation was subsequently reflected in a decreased purchase intention. 
A significant decrease - into negative values - in purchase intention, was observed after 
tasting açaí juice, baobab juice, and tamarind jam (all p<0.001) (Figures 5.8 to 5.10). 
 
Between gender, significant differences were observed for general expectation (before 
tasting) and specific experience (after tasting) scores. Expectation scores were higher 
among women for the attributes attractive, good taste and healthy, and for the purchase 
intention (all p<0.035). After tasting baobab juice, women rated significantly higher on 
the attribute special (p=0.042). Between age groups, differences in expectations with 
respect to the attributes good taste and healthy were observed. Respondents aged 
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between 25 and 40 years had lower taste and healthiness expectation scores compared to 
respondents aged above 50 years (all p<0.003). Age differences with respect to 
experience scores per tasted processed tropical fruit product could not be statistically 
tested because of too small sample sizes.  
 
 
5.4. DISCUSSION 
 
In the present study, confirmation and positive disconfirmation of taste expectations 
occurred after consuming persimmon and cashew apple juice, and after consuming 
cherimoya and berrycactus jam, respectively. Taste expectations were negatively 
disconfirmed after consuming dragon fruit, mangosteen, tree tomato, açaí juice, baobab 
juice and tamarind jam. Previous studies have reported that consumers seem to prefer 
sweet tastes and pleasant smells in food, whereas they tend to reject bitterness and 
sourness (Clark 1998, Drewnowski and Gomez-Carneros 2000, Stein et al 2003, Lee 
and Lee 2008). This could explain consumers’ satisfaction after tasting cherimoya and 
berrycactus jam (Figures 5.2 and Figure 5.7), which have been proven to be sweet by 
means of objective analytical methods (Poppenhoe et al 1989, Pérez-González 1999). 
Given the more acid taste of mangosteen, tree tomato and tamarind jam (El-Siddig et al 
2006, Osman and Milan 2006, Mwithiga et al 2007), it could have been expected that 
consumers’ taste expectations would not be fulfilled after consuming these fruits 
(Figure 5.4, Figure 5.5 and Figure 5.10). The low sugar-to-acid ratio, yielding a poor 
sensory quality for dragon fruit (Le Bellec et al 2006), can explain the negative taste 
expectation disconfirmation after consumption as observed from Figure 5.3. 
Unfamiliarity with new and unknown exotic flavours, as is the case with açaí juice and 
baobab juice, also seems to lead to negative disconfirmation of taste expectations as 
respondents could not refer to already known tastes and flavours (Figure 5.8 and Figure 
5.9).  
 
In cases where confirmation or positive disconfirmation of taste expectations occurred 
(i.e. for persimmon and cashew apple juice, and cherimoya and berrycactus jam, 
respectively), expectations related to the investigated credence (i.e. healthy, nutritious 
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and safe) and search (i.e. attractive and special) type attributes were also confirmed or 
positively disconfirmed. It should be mentioned that this study did not investigate the 
influence of nutrition and health information on product acceptance. It was thus 
expected that confirmation of expectations regarding the credence attributes nutritious 
and healthy occurred as no information about the products’ nutritional properties and 
health benefits was given to the participants. On the other hand, when taste expectations 
were negatively disconfirmed after consumption, a simultaneous decrease in the rating 
of other product attributes was observed. For dragon fruit, mangosteen and tree tomato, 
the negative disconfirmation of taste expectations was accompanied by a lower rating, 
after tasting, on the attributes special, attractive, nutritious and healthy (Figures 5.3 to 
5.5). For açaí juice, baobab juice and tamarind jam, disconfirmation in terms of taste 
went in all three cases together with a drop in the attribute ratings for attractive, 
nutritious and healthy after tasting the processed tropical fruit product (Figures 5.8 to 
5.10). It therefore could be argued that a relationship between sensory experiences and 
consumer beliefs about nutritional and health benefits exists: after consumption, 
respondents considered the presented tropical fruits less nutritious and less healthy if 
taste expectations were negatively disconfirmed. In addition, negative disconfirmation 
of taste expectations corresponded with a decrease in the perception of fresh tropical 
fruits as being something special and attractive (Figures 5.3 to 5.5). With regard to the 
tasting of the processed tropical fruit products, a relationship between negative 
disconfirmation of the attributes attractive and taste was noticed (Figures 5.8 to 5.10).  
 
Purchase intention did not improve in cases where taste expectations were confirmed 
(i.e. for persimmon (Figure 5.1)) or positively disconfirmed (i.e. for cherimoya (Figure 
5.2) and berrycactus jam (Figure 5.7)). For cashew apple juice (Figure 5.6), a negative 
disconfirmation in terms of purchase intention was observed after its consumption, 
although taste expectations were confirmed. When negative disconfirmation of taste 
expectations occurred (i.e. for dragon fruit (Figure 5.3), mangosteen (Figure 5.4), tree 
tomato (Figure 5.5), açaí juice (Figure 5.8), baobab juice (Figure 5.9) and tamarind jam 
(Figure 5.10)), purchase intention was also negatively disconfirmed. Apart from the 
evaluated attributes in the present study, numerous other variables seem thus to 
influence consumer satisfaction and subsequent purchase intention. This is in line with 
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several previous studies (Steptoe et al 1995, Pollard et al 2002, Baker and Wardle 2003, 
Vermeir and Verbeke 2006) indicating that, besides product characteristics, also cost, 
perceived availability and convenience among others are to be considered as important 
purchase determinants of specific food items. 
 
From this study it is apparent that sensory experiences greatly influence the acceptance 
and hence subsequent purchase intention of specific fresh and processed tropical fruit 
products. This corroborates findings of numerous previous studies indicating sensory 
characteristics - particularly taste - as important drivers for fruit choice and for 
accepting unfamiliar or novel food products (Pollard et al 2002, Tuorila and Cardello 
2002, Harker et al 2003, Luckow et al 2006, Wansink et al 2006, Lyly et al 2007, Kader 
2008). Moreover, findings of the present research indicate that sensory experiences 
affect consumers’ perceptions about the product’s health and nutritional benefits: a 
decrease in beliefs about health and nutritional benefits is noticed when taste 
expectations were negatively disconfirmed. This is in line with the results presented by 
Luckow and Delahunty (2004a), indicating that consumers would not expect unpleasant 
flavours to be markers for health benefits in fruit juices as these should be able to 
provide health benefits without compromising on taste. In this latter study, consumers 
indicated their most preferred fruit juice sample as the healthiest one. 
 
 
5.5. CONCLUSION 
 
Tropical fruit acceptance in terms of confirmation or disconfirmation of consumers’ 
general expectations has been investigated in this chapter. Consumers’ general 
expectations about fresh and processed tropical fruit products, measured by evaluating 
multiple product attributes, are not systematically confirmed after consuming the 
selected fresh and processed tropical fruit products. Sensory experiences play a 
predominant role in shaping consumers’ satisfaction and hence acceptance of tropical 
fruits they are not familiar with. Apart from the evaluated attributes, other attributes (not 
considered in this study) also seem to impact consumers’ satisfaction and subsequent 
purchase intention. Moreover, this chapter clearly shows that different attribute 
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perceptions are interrelated, in particular in cases where negative disconfirmation of 
taste expectations occurred. That is, attribute perceptions seem to be based on inference 
making founded on sensory and visual aspects of the evaluated fresh or processed 
tropical fruit products.  
 
This study has some limitations, inherent to the research method used and the nature of 
the analysed data. A first limitation results from the selection of respondents by means 
of non-probability quota and convenience sampling. Because of the used sampling 
procedure, results cannot be generalised beyond the sample characteristics. A second 
limitation is that no specific attribute elicitation techniques in an exploratory research 
phase were applied. As a result, important attributes determining consumers’ 
expectations about fresh and processed tropical fruit products may have been neglected 
in this study.  
 
Given the limitations facing this study, further research is recommended. Future 
research should focus on attitudinal, personality and socio-demographic (such as age, 
gender) factors and their relationship with expectations and acceptability of tropical 
fruits and derived products. In this study, a relationship between taste (dis)confirmation 
and consumers’ perceived health and nutritional benefits of tropical fruits was observed. 
More research must be done in order to obtain a better understanding of the trade-off 
between taste, i.e. hedonic benefits, and other benefits such as nutritional and health 
benefits. Within this frame, the influence of nutrition and health information on the 
acceptance of tropical fruits and their products merits attention in future studies.  
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CHAPTER SIX 
ANALYSING THE MARKET ENVIRONMENT FOR AÇAÍ JUICES IN EUROPE 
 
 
 
 
 
 
Present chapter evaluates the market environment for açaí fruit juices in Europe. Via 
expert interviews, review of consumer studies regarding tropical fruit consumption, 
observations from field visits and literature research, a SWOT-analysis is conducted in 
order to map the opportunities, threats, strengths and weaknesses related to açaí and its 
potential in the West European fruit juice industry. Opportunities stem from consumer 
growing interest in natural, healthy and nutritious fruit juices, their search for variety, 
novel tastes and ethnic foods, and the need for health-oriented innovations in the 
beverage industry. Unfamiliarity, health claim credibility and European market access 
requirements constitute the main threats. Strengths pertain to the nutritional value of 
açaí and its tropical origin, and the existence of local processing industries and well-
established markets in the country of production. Weaknesses result from the irregular 
supply and inconsistent açaí quality, lack of advanced know-how in cultivation and 
processing issues, and scant insights in the fruit’s nutrient profile and the nutrients’ bio-
availability. Findings indicate that açaí could have substantial potential in the West 
European fruit juice market. Key attention points pertain to creating awareness among 
consumers and building familiarity with açaí and its products, and obtaining in-depth 
knowledge about its nutritional characteristics and concomitant health benefits.  
 
 
 
Sara Sabbe, Wim Verbeke and Patrick Van Damme 
Analysing the market environment for açaí (Euterpe oleracea Mart.) juices in Europe. 
Fruits, 2009, 64, in press. 
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6.1. INTRODUCTION 
 
Growing demand in Europe for healthy and nutrient-rich food and beverage products 
with new flavours creates opportunities for supplying the European market with novel 
fruit juices. The increasing share of novel tropical fruit juices in the European market 
has previously been discussed in Chapter 1.  
 
As already described in Chapter 1, considerable interest from the European fruit juice 
industry has been evoked for açaí, owing to its nutritional characteristics and 
concomitant health benefits. Within the current consumer trend of healthy eating and 
drinking, açaí may offer perspectives for usage in innovative tropical fruit juices when 
targeting to satisfy health-related consumer needs and demands. 
 
The objective of this chapter is to investigate the use of açaí and its potential in the West 
European fruit juice industry, through the evaluation of the external market environment 
(opportunities and threats) and the identification of the inherent strengths and 
weaknesses of açaí and its respective production and supply chain.  
 
 
6.2. MATERIALS AND METHODS 
 
This study applies a SWOT-methodology for evaluating the potential use of açaí pulp in 
the West European fruit juice industry. The SWOT-acronym stands for Strengths, 
Weaknesses, Opportunities and Threats. SWOT-analysis is a strategic planning method 
used to systematically evaluate the external opportunities and threats, and the internal 
strengths and weaknesses related to a project or business venture (Saaty 1987). It 
involves specifying the project’s objective and identifying the internal and external 
factors that are favourable and unfavourable for achieving the specified objective, and it 
provides options and guidance for the identification of key attention points for further 
strategy development (Mili 2006, Arslan and Er 2008). 
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The present study was performed in three consecutive stages. First, the external market 
environment (i.e. opportunities and threats) was evaluated using information gathered 
from literature review and data issued from conferences and consultations with 
stakeholders involved in the West European fruit juice industry.  
 
Semi-structured interviews were conducted with delegates from the Belgian and 
European association of fruit juice companies, and with representatives from relevant 
fruit juice industries in Belgium and the Netherlands. Six interviews were realised out 
of 12 contacts. Although both written and oral communication was used to inform about 
the research topic and to arrange personal interviews, response rates were rather low, 
particularly in Belgium. Reasons for non-participation were ‘lack of time’, ‘not 
interested’ or ‘topic is not part of core business’. The interviews lasted between one and 
two hours and were characterised by a free-flowing exchange of information about 
consumer trends in the fruit juice sector, the current position of (novel) tropical fruits in 
the fruit juice market and the perceived prospects and problems regarding the use of  
novel tropical fruits in fruit juices. A topic list, presented in Table 6.1, was used to 
guide conversations. Interviews were transcribed for content analysis.  
 
Additionally, previously performed consumer studies in which perceptions, behavioural 
intentions and determinants regarding the consumption and purchase intention of 
tropical fruits were explored (Sabbe et al 2008, 2009a, 2009b), constituted other useful 
sources in identifying characteristics of the external market environment. A 
questionnaire-based survey (n=290) was performed by Sabbe et al (2008) to gain 
general insights in consumers’ attitude, beliefs and familiarity with tropical fruits, and 
their importance in consumers’ intention to purchase processed tropical fruit products 
(Chapter 3). Sabbe et al (2009a) explored - through focus group discussions (n=15) - 
consumers’ motives and barriers for tropical fruit juice consumption and evaluated the 
impact of nutrition and health claims on consumers’ intention to purchase tropical fruit 
juices (Chapter 4). By means of sensory tests, the impact of sensory experiences on the 
purchase intention of processed tropical fruit products (n=290) was assessed by Sabbe 
et al (2009b) (Chapter 5). The detailed methodology and findings of these studies have 
been extensively described and discussed in the previous chapters, i.e. Chapters 3 to 5. 
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Relevant conclusions from those studies are integrated in the present chapter insofar 
these are relevant for the identification of the market environment for açaí. 
 
Table 6.1 
Summary of the guideline used for interviews with stakeholders of the European fruit 
juice industry 
Can you describe the fruit juice market in West Europe? What are the observed trends? 
Is there an evolution noticeable regarding the demand of tropical fruit juices? What are 
the expectations in this market for the near future? 
What are, according to you, the most important reasons for introducing novel fruit 
juices with new, exotic flavours and tastes in the European market? What are the 
evolutions at industry, retail and consumer level that justify such introductions?   
Can you describe the current consumer trends in the West European fruit juice market? 
Which opportunities do tropical fruit juices offer relative to these observed trends?   
Nutrition and health claims are often used for communicating the nutritional content 
and health-related benefits of fruit juices. To what extent do they affect consumers’ 
intention to purchase tropical fruit juices? In what sense? What are the problems faced 
when claiming certain characteristics?  
What are the threats faced for a successful long term introduction of novel tropical 
fruit juices in the European market?  
Which criteria (with respect to production, raw materials, supply chains, others) do you 
use when prospecting potential novel tropical fruits for the development of innovative 
tropical fruit juices?  
What are the threats faced when purchasing the raw material? Which criteria do you 
maintain when selecting your suppliers of tropical fruits? What are the most occurring 
problems you are faced with?  
 
 
Second, the internal strengths and weaknesses of açaí and its respective production and 
supply chain were identified. Information was gathered from a combination of 
observations during field visits, findings from an exploratory market study on açaí 
which has been performed in Brazil within the scope of the present research project 
PAVUC (Nogueira 2006; see Chapter 1 for a short description of the project), and 
completed through literature review. 
 
Field visits were performed in December 2006. They consisted of visiting producers 
along the Amazon estuary (Cameta), the açaí wholesale market in Belém, and visits to 
three açaí processing industries in Belém. Observations and informal interviews were 
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conducted in order to obtain a global view on the açaí production and supply chain and 
their respective strengths and weaknesses.  
 
Third, the collected information was synthesised in a SWOT-matrix and evaluated to 
determine the extent to which the identified facts constitute opportunities, threats, 
strengths and weaknesses for the use of açaí pulp in the West European fruit juice 
industry. This analysis finally resulted in the formulation of key attention points for 
strategy development. 
 
 
6.3. RESULTS 
 
6.3.1. EXTERNAL MARKET ENVIRONMENT  
 
OPPORTUNITIES 
Innovative fruit juices with new flavours and fruits are gaining market presence 
throughout Europe (see also Chapter 1 for a short description). The interviewed fruit 
beverage companies mentioned that they are under increasing pressure to create 
innovations through the use of novel flavours and tropical fruit species in order to 
differentiate from the fierce competition and to maintain market share and shelf space in 
retail outlets.  
 
Consumers as well have become more aware of and interested in the consumption of 
tropical fruits and their juices as they are increasingly being exposed to other cultures 
and foods through international travel and global communication (Centeno 2005, CBI 
2007b). Von der Linden (2004) reported that the tropical fruit juice market in Europe is 
also stimulated by a steady growth of ethnic minority groups wanting to consume fruit 
juices they know from their home countries. Exploratory research regarding consumer 
perceptions of tropical fruit products (Sabbe et al 2008, Chapter 3) revealed that 
consumers show a positive general attitude towards tropical fruit consumption. 
Moreover, in that same study, attribute beliefs regarding tropical fruit products were 
analysed. As can be seen from Figure 6.1, consumers have overall positive beliefs. They 
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have the strongest beliefs that processed tropical fruit products are nutritious, healthy, 
attractive, special and of good taste. Consumers have equally strong beliefs towards the 
products’ overall quality and safety, which are significantly higher than their beliefs 
towards the products’ availability. Focus group discussions (Sabbe et al 2009a, Chapter 
4) indicated that pleasure-seeking emerges as the main stimulus for tropical fruit juice 
consumption. In addition, the juices’ naturalness, their perceived healthiness and 
convenience were found to be the most convincing elements for consumers to purchase 
tropical fruit juices. 
 
  
Figure 6.1 
Consumer mean attribute belief scores on a 7-point semantic differential scale for 
processed tropical fruit products (n=290) (mean ± sem)  
Note: a,b indicate significantly different attribute belief scores (p<0.05) 
 
 
According to the interviewed industry stakeholders, a significant opportunity lies in the 
growing demand for fruits with outstanding nutritional characteristics that provide 
health-related benefits. Although fruit juices are considered as intrinsically healthy 
(Luckow and Delahunty 2004b, van Kleef et al 2005b, Nicklas 2008, Sabbe et al 
2009a), the interviewed stakeholders remarked that consumers are increasingly opting 
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for fruit juices that have an extra health benefit (so-called ‘superfruit’ juices). Similarly, 
Datamonitor (2007) reported that fruit juices offering health benefits beyond basic 
nutrition are highly valued among health-oriented consumers who constitute a growing 
segment of food markets (Grunert and Wills 2007, Geeroms et al 2008). Besides an 
increased focus on health by consumers, their search for convenient products also 
contributes to the growing popularity of tropical ‘superfruit’ juices. Because of time 
pressure and in order to compensate for poor dietary habits, the consumption of a quick 
and convenient delivery format of nutrient-rich and healthy juices has become highly 
attractive (Datamonitor 2007, Sabbe et al 2009a). 
 
In sum, the main opportunities can be categorised as: (1) need for health-oriented 
innovation by the beverage industry, (2) consumers’ interest in ethnic foods, and (3) 
consumers’ search for natural, healthy and nutritious fruit juices. 
 
THREATS 
Increasing transportation costs together with European market access requirements, i.e. 
import tariffs and quotas, non-tariff trade barriers, and other non-legislative requisites 
(Table 6.2), were reported as limiting factors. One of the interviewees mentioned that 
the import of açaí pulp in the European Union is subjected to an import tariff of 18.4% 
of the CIF (Cost Insurance Freight) value of the product. When prospecting potential 
novel tropical fruits, the interviewed stakeholders mentioned that, besides the European 
import regulation, additional specifications have been established (e.g. compliance with 
GAP (Good Agricultural Practice), GMP (Good Manufacturing Practice), HACCP 
(Hazard Analysis Critical Control Point), ISO (International Organisation for 
Standardisation) and ILO (International Labour Organisation) standards) which should 
be met by the supplier in order to meet the increasing demands of European consumers 
with respect to health, sustainability, quality and safety issues.  
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Table 6.2 
European market access requirements  
Import tariffs and quotas 
 Goods entering the EU are subjected to import duties. The level of tariffs depends on 
the country of origin and product. Common tariffs for the import of juices and 
concentrates are between 10.5 - 40% of the CIF value of the product. 
Non-tariff trade barriers, which are related to  
 Quality of the product Directive 2001/112/EC specifies a definition of fruit juice, 
nectar and concentrate. 
 Use of food additives 
and flavourings 
The legislation on application of food additives and 
flavourings is harmonised in the European Union 
(Directive 94/34/EC). It lays down detailed rules on the use 
of colours (Directive 94/36/EC), sweeteners (Directive 
96/83/EC) and all food additives other than colours and 
sweeteners (Directive 2001/5/EC). 
 Presence of 
contaminants 
Regulation (EC) No. 466/2001 lays down threshold limits 
for contaminants in specific food products.  
 Hygiene and food 
safety 
Food processing industries in the EU are legally bound, 
through Directive 93/43/EC, to guarantee food quality and 
safety by implementing HACCP. Exporters to the EU are 
not obliged to have HACCP. Nevertheless, as importers are 
held responsible for the quality of imported food products, 
they mostly require exporters to have HACCP 
implemented.   
 Packaging issues Minimum requirements for packaging and packaging 
materials are regulated in Directive 94/62/EC.  
 Labelling issues Directives 2000/13/EC and 2001/112/EC apply to labelling 
requirements for fruit juices and concentrates. Labelling 
requires specification of content, quantity, Brix level, 
origin and final destination. 
Non-legislative market requirements 
 Social requirements Requirements which are related to human and labour rights 
(e.g. ILO standards). 
 Environmental 
requirements 
Requirements which have been developed in order to 
reduce the negative environmental impact of products (e.g. 
ISO 14001, organic labelling).  
 Safety and quality-
related requirements 
Requirements which are related to the safety and quality 
management of the production and manufacturing process 
(e.g. ISO 9000, GAP, GMP).  
Note: Adapted from Garrett and Centeno (2004), CBI (2007a, 2007b) 
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Another important constraint pointed out by the fruit juice industry, is the unfamiliarity 
of consumers with novel tropical fruits and their exotic flavours. The consumer studies, 
as discussed in Chapter 3 (Sabbe et al 2008), Chapter 4 (Sabbe et al 2009a) and 
Chapter 5 (Sabbe et al 2009b), confirm that lack of knowledge and lack of familiarity 
effectively form important barriers for consumers to purchase tropical fruit juices. From 
the focus group discussions, as reported in Chapter 4, it became clear that consumers 
prefer juices which contain a mixture of known and unknown tropical fruit flavours. 
Consumers tend to reject fruit juices containing only unknown tropical fruits as they do 
not know what to expect in terms of taste and flavours. Chapter 3 (Sabbe et al 2008) 
evaluated consumers’ familiarity with a number of tropical fruits and concluded that 
familiarity with tropical fruits is quite diverse and differs according to consumers’ 
knowledge and their product-related experiences with the fruit. This corroborates 
findings of Miyauchi and Perry (1999). They examined the market opportunities for 
Australian mangoes in Japan and found unfamiliarity of Japanese consumers with 
mangoes to constitute a main disadvantage for exporting the mangoes to Japan. 
 
Findings from Chapter 4 indicated that tropical fruit juices are consumed for the 
sensory pleasure they provide (Sabbe et al 2009a). In a similar vein, Chapter 5 (Sabbe 
et al 2009b) of present thesis showed that sensory experiences play a predominant role 
in shaping consumers’ satisfaction and influence their intention to purchase tropical 
fruit juices. Also numerous other consumer studies have underscored the primary role of 
taste in food choices by stating that repeated consumption of a food product will not 
occur if the first impression of its taste is poor (Luckow and Delahunty 2004a, Tuorila 
and Cardello 2002, Lyly et al 2007). Taste dissatisfaction among consumers may thus 
prevent the successful marketing of newly developed tropical fruit juices. 
 
Within the current trend of consumers’ search for natural, healthy and nutrient-rich fruit 
juices, nutrition and health claims have become an established way of communicating 
the juices’ healthiness and their benefits. From the focus group discussions (Chapter 4), 
Sabbe et al (2009a) concluded that - although health motives do not constitute the main 
motivation for tropical fruit juice consumption - nutrition and health claims seem to 
influence consumers’ decisions to purchase and consume tropical fruit juices. However, 
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they reported that perceived claim credibility and its impact on the decision to purchase 
tropical fruit juices mainly depend on consumers’ perceived natural link between claim 
and juice. In some cases, the use of nutrition and health claims is seen as a pure 
marketing fad by consumers. Additionally, lack of scientific evidence regarding the bio-
availability of nutrients and the exact nutrient profile of tropical fruits (Gruère et al 
2006) may hinder the substantiation and legal approval of claims about the fruit juices’ 
health benefits. This threat has been mentioned several times as a major drawback by 
representatives of the fruit juice industry.  
 
In sum, threats can be categorised as: (1) European market access requirements, (2) 
consumers’ unfamiliarity with tropical fruits and their flavours, and (3) credibility of 
nutrition and health claims. 
 
6.3.2. INTERNAL STRENGTHS AND WEAKNESSES OF AÇAÍ 
 
CHARACTERISTICS OF AÇAÍ AND ITS PRODUCTION 
Açaí (Figure 6.2) belongs to the family of the Arecaceae. It is a multi-stemmed palm 
tree widely spread in the Brazilian Amazon estuaries and floodplains (Khan and 
Granville 1992, Muñiz-Miret et al 1996). The açaí fruits, which grow in bunches, are 
small, black-purple-coloured berries about 1 to 1.5 cm in diameter. Each berry has one 
large seed - making up 85% of the fruit - which is surrounded by a thin pulp layer and 
covered by a hard deep-purple-coloured shell (Strudwick and Sobel 1988). 
 
The state Pará yields 90% of the total Brazilian açaí fruit production, whereas - to a 
much lower extent - the açaí palm is also found in the states of Amazonas, Tocantins, 
Maranhão and Amapá (Costa et al 2003). According to the Brazilian institute for 
geography and statistics (IBGE), açaí production increased by manifold between 1975 
and 2007. Whereas in the late seventies açaí fruit production oscillated around 50 000 
tonnes annually, açaí production fluctuated between 100 000 and 150 000 tonnes for the 
period 2001 to 2007 (IBGE, 2002-2007). However, the reliability of açaí production 
data provided by IBGE is debatable. Among the problems is its reliance on data from 
the açaí wholesale market of Belém without systematic data collection in the producing 
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regions. In addition, the informal activities, which characterise the com
açaí, makes açaí fruit production barely quantifiable (Brondízio 2008).
enormous mismatches exist between official production data and other estimations. 
Rogez (2000) estimated a total açaí production volume of at least 480 0
annually. Pessoa and da Silva e Silva (2007) mentioned an açaí production of 350 000 
tonnes in 2004, being 35% more than in 2003.
Figure 6.2 
Açaí. A) natural occurring açaí palm trees; B
Note: Photos from Sabbe (2006)
 
 
Açaí berries are not consumed in fresh form. They are usually macerated with water and 
separated from their seeds to obtain a thick, purple
(Strudwick and Sobel 1988, Rogez 2000, Pacheco
of açaí berries yields approximately between 0.3 and 1.5 litres of fresh açaí pulp, 
mercialisation of 
 
 
-C) açaí bearing bunches 
 
-coloured beverage (‘açaí pulp’) 
-palencia et al 2007). Each kilogram 
 As a result, 
00 tonnes 
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depending on the quantity of water added (Siquiera 1997, Brondízio 2008). Açaí pulp is 
eaten as such or frozen for further uses in food and beverages (e.g. bonbon, ice cream, 
liquor, juice). Pharmaceutical (e.g. cough syrup) and cosmetic (e.g. shampoo, soap) 
industries constitute other uses of açaí (Brondízio 2008).  
 
Several studies have examined the nutritional composition and functional properties of 
açaí. Even though a large variability exists between the results - especially due to the 
use of different analytic methods - all studies agree that açaí is a good source of 
calories, proteins, dietary fibres, and minerals, whereas vitamin content is estimated to 
be rather low. Açaí berries are an extraordinary source of anthocyanins, have high 
antioxidant capacities and a high oil content (Rogez 2000, Yuyama et al 2002, Del 
Pozo-Insfran et al 2004, Lichtenthäler et al 2005, Cruz et al 2009). According to Rufino 
(2008), açaí contains per each 100 g of dry matter 6.3 g of protein, 20.8 g of total lipids 
and 7.9 g of soluble sugars. The fruit has a high oil content with oleic acid as the major 
fatty acid: 63% on average, being almost as much as in olive oil which contains 70% 
oleic acid on average. Furthermore, açaí fibre content (71.2 g per 100 g of dry matter) is 
found to be much higher than in common fruits likes apples and oranges, in which it 
ranges from 17 to 36% dry matter (Rufino 2008). Per each 100 g of dry matter, açaí 
contains 286 mg of calcium, 932 mg of potassium, 124 mg of phosphorus, 174 mg of 
magnesium and 1.5 mg of iron (Rogez 2000). Açaí pulp is much sought after due to its 
high total anthocyanin content which oscillates around 111.4 mg/100 g fresh matter and 
total antioxidant capacity which is estimated at 64.5 µmol Trolox/g (dry matter) (Rufino 
2008). Kuskoski et al (2006) evaluated different commercialised frozen fruit pulps on 
their antioxidant capacities and revealed that the antioxidant capacity of açaí is higher 
than that of guava, graviola, passion fruit, cupuaçu and pineapple, but lower than the 
antioxidant capacity of acerola, mango and grape.  
 
Açaí berries are harvested by the riparian inhabitants by climbing the palm stems and 
removing the bunches that bear the berries (Figure 6.3 A). Average annual açaí 
production is estimated between 5 and 10 kg açaí berries per palm tree (Brondízio 
2008). As açaí constitutes the primary staple food for the riparian inhabitants, an 
important share (estimated at 20%) of the harvested açaí is auto-consumed. The 
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remaining fruits (estimated at 80%) are gathered in baskets, collected along the estuary 
by middlemen and transported by boats to the ‘ver
market in Belém (Figure 6.3 B
the estuary (Weinstein and Moegenburg 2004, Nogueira 2006). It is
the market in Belém approximately 70 to 120 brokers commercialise about 150 to 180 
tonnes of açaí berries daily (Brondízio 2008
the processing industries, traders of surrounding regions, and private persons, small 
retailers, local bars and restaurants (Nogueira 2006). The regional commercialisation of 
açaí is characterised by numerous s
obtained fresh açaí pulp to the local population. Anno 2008, the number of açaí stalls in 
Belém is estimated above 3 000, with a total estimated production of more than 400 000 
litres açaí pulp per day (Brondízio 2008). 
 
Figure 6.3 
Açaí harvesting and preparation for sale. A) açaí harvesting; B
D) transport to market; E) açaí market in Belém 
Note: Photos from Nogueira (2006) and Sabbe (2006)
-o-peso’ (literally: see the weight) 
-E), which concentrates the açaí production from all over 
 estimated that on 
). Important buyers of fresh açaí berries are 
mall açaí stalls that process açaí berries and sell the 
 
-C) packing in baskets; 
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The highly perishable nature of açaí pulp makes commercialisation in fresh form limited 
to the regional level in Brazil (Pacheco-palencia et al 2007). Large scale industries 
process açaí berries into frozen açaí pulp which is further commercialised, either 
nationally or internationally. Estimates indicate that the trade of frozen açaí pulp to 
other Brazilian states increased from 8 500 tonnes in 2001 to 20 000 tonnes in 2004 
(Nogueira 2006). The USA represents the most important export market, while also 
demand in Europe is steadily increasing. According to Nogueira (2006), international 
trade of frozen açaí pulp reached less than 400 tonnes in 2001, whereas export 
amounted to 2 500 tonnes in 2005.   
 
STRENGTHS 
Açaí belongs to the product category ‘tropical fruit’, which in se forms a strength since 
consumers perceive tropical fruits as attractive, special, tasty, healthy and nutritious 
(Sabbe et al 2008, Chapter 3).  
 
A definite strength results from the nutritional value of açaí and its health-related 
benefits. As discussed above, açaí berries have high antioxidant properties and 
anthocyanin content. Besides, the fruits have a high calorific value and are rich in 
dietary fibre, fatty acids, proteins and lipids, whereas vitamin content is rather low 
(Rogez 2000, Yuyama et al 2002, Del Pozo-Insfran et al 2004, Lichtenthäler et al 2005, 
Rufino 2008, Cruz et al 2009). Because of its nutritional composition, açaí is often 
categorised as a superfruit (Datamonitor 2007, Greeve 2008).  
 
Another strength is to be found in the existence of regional markets, national and some - 
albeit limited - international markets for açaí pulp. This opens perspectives to realise 
further market penetration and to consolidate (inter)national commercialisation of açaí 
products. Pulp processing industries, which are widespread and well-established in the 
region of Belém, may create new fronts of commercialisation and therefore constitute a 
strength.  
 
In sum, the most important strengths are: (1) the fruit’s tropical origin, (2) the 
nutritional value of açaí, (3) the existence of a well-established regional and national 
116 
 
market for fresh and frozen açaí pulp, and (4) the existence of a national processing 
industry for açaí berries. 
 
WEAKNESSES 
Açaí is not constantly available throughout the year as it follows seasonal patterns, with 
peak production concentrated between October and February (Brondízio 2008).  
 
Açaí berries are highly perishable and are basically unusable for consumption three days 
after harvesting (Brondízio 2008). Commercialisation in fresh form is restricted to local 
and regional markets, whereas commercialisation to national and international markets 
requires fruit processing.  
 
The existing processing industries lack advanced knowledge and technical skills to 
improve the processing technologies and to guarantee constant good quality of the final 
product. Açaí pulp is generally obtained by using traditional processing systems (Figure 
6.4). After sanitising and immersing the açaí berries in water to reduce the binding 
forces between seed and pulp, they are inserted in a vertical cylinder with inside rotating 
rods and a sieve at the bottom. A controlled water insertion in the superior opening of 
the cylinder facilitates the separation between seed and pulp. A purple-coloured 
emulsion, i.e. açaí pulp, is formed which flows through the sieve, whereas the seeds are 
separately collected. The obtained açaí pulp is further pasteurised, packaged and frozen 
for (inter)national trade. The quality of frozen açaí pulp is variable and depends on the 
water quality, the total water volume added and the rhythm of its addition (Pessoa and 
da Silva e Silva 2007). Rogez (2000) mentioned a variable incidence of microbiological 
contamination of açaí pulp owing to the processing method, the fruit’s origin, the water 
used and the preparation settings. Another frequently occurring problem is inadequate 
temperature control along the processing chain and during storage of the frozen açaí 
pulp.  
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Figure 6.4 
Açaí pulp production using a traditional processing system 
Note: Photo from Sabbe (2006) 
 
 
Middlemen do not dispose of advanced knowledge and skills to guarantee minimal 
quality losses of the açaí berries between harvest and processing. Long transportation 
distances between production areas and markets, inadequate storage baskets combined 
with the highly perishable nature of the berries and their exposure to high tropical 
temperatures during transport, result in quality deterioration of the berries which has its 
impact on the overall quality of the final açaí pulp.  
 
Only 20% of the berries are harvested from cultivated plantations, whereas 80% are 
picked from natural growing açaí palm trees (Nogueira 2006), which indicates that little 
to no attention is paid to plant crop management. Moreover, collectors have very basic 
knowledge with respect to cultivation (e.g. thinning, weeding, pruning, planting, 
transplanting) and storage activities. Because growers do not dispose of advanced 
know-how regarding production issues and because technical assistance is rather 
availably, growers do not succeed in producing high quality açaí berries.  
 
Finally, in-depth knowledge about the fruit’s nutrient profile and the nutrients’ bio-
availability is scant (Rufino 2008).  
 
Water  insertion
Collection of açaí pulp
Collection of açaí seeds
Insertion of açaí berries
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In sum, the main weaknesses are related to: (1) inconsistent quality of açaí pulp, (2) lack 
of advanced knowledge regarding production, transportation and processing issues, and 
product-related knowledge, and (3) irregular and insufficient fruit supply.  
 
The identified opportunities, threats, strengths and weaknesses are presented and 
confronted in a SWOT-matrix (Table 6.3), which allows to identify key attention points 
for strategy development related to açaí introduction and expansion in the West 
European fruit juice market. 
 
Table 6.3 
SWOT-matrix regarding the use of açaí and its potential in the West European fruit 
juice industry 
  Opportunities Threats 
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Nutritional value of the fruit 1 1  2 2  
Fruit’s tropical origin 1 1 1 2   
Well-established regional and 
national market   1   2 
Existence of national processing 
industries  1    2 
W
ea
kn
es
se
s 
Irregular and insufficient fruit 
supply 3 3     
Inconsistent fruit quality 3 3    4 
Lack of advanced knowledge 
about production, transportation 
and processing issues, and 
product-related knowledge 
3 3   4 4 
Note: 1, 2, 3, 4 signal the potential match between internal and external factors in the marketing 
environment: 1=this strength can allow to benefit from this opportunity; 2=this strength allows 
to cope with this threat; 3=this weakness prevents from benefitting from this opportunity; 4=this 
weakness prevents from coping with this threat (Mandour et al 2005) 
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6.4. DISCUSSION 
 
European consumers are increasingly concerned about healthy eating and food-related 
diseases, which is reflected in a growing interest for nutrient-rich and health-beneficial 
fruit juices. In addition, they search for natural and fresh juices with novel (exotic) fruit 
combinations. At the same time, health has become an important characteristic in food 
product positioning strategies. The West European fruit juice industry focuses on 
innovations, thereby constantly searching for novel food products with a healthy image. 
The nutritional characteristics of açaí and its origin (i.e. tropical and novel) result in 
strengths that permit to take advantage of these current consumer trends. However, 
unfamiliarity with açaí and its flavour may form an obstacle. Inadequate supply and 
inconsistent açaí quality may hamper its use in the development of innovative fruit 
juices. Advanced skills and knowledge about production, transportation and processing 
issues are hardly available by growers, middlemen and processing industry, though are 
strongly required if one wants to supply international markets with good quality açaí 
products. In addition, the inconsistent quality of açaí pulp is a very relevant weakness 
when considered against the strict market access requirements regarding food quality 
and safety in the EU.  
 
Scientific evidence about the fact that açaí contains valuable nutrients with potential 
health benefits and the existent regulation about the use of nutrition and health claims 
on fruit juice packaging (Regulation (EC) No. 1924/2006) are strengths which entail the 
potential to improve the perceived credibility of specific ‘claim - tropical fruit juice’ 
combinations. However, claim credibility may suffer from the limited knowledge 
regarding the bio-availability of the nutrients and the fruit’s exact nutrient profile.  
 
In Europe, the introduction of novel açaí fruit beverages may also benefit from the 
increased interest in ethnic foods, which might be supported by strengths related to the 
fruit’s tropical origin and the existence of well-established domestic markets. When 
travelling, European tourists may enjoy consuming açaí-based juices offered at local 
markets and may want to enjoy similar exotic taste experiences when they return home. 
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Also immigrants, who are familiar with locally consumed açaí fruit juices, may 
probably want to find these products they know from home in their new environment. 
 
The need for innovation may take advantage of the already existing local processing 
industries and hence practical knowledge about processing technologies and uses of açaí 
pulp. Because of increased shelf life, frozen açaí pulp can be more widely available than 
fresh açaí pulp offering perspectives for innovation and increased variation in flavours 
in fruit juice assortments. Experiences from national processing industries and well-
developed domestic markets may eventually permit to cope with international market 
environments. For example, profits realised on national markets may compose a buffer 
for the risks associated with the exploration of international markets with strict 
regulatory environments and high quality demanding end-users.  
 
 
6.5. CONCLUSION 
 
Expert interviews, findings from previously performed consumer studies regarding 
tropical fruits, observations from field visits and literature research indicate that açaí 
could have substantial potential for introduction and long term market presence in the 
West European fruit juice industry. Scant knowledge regarding the nutrient profile of 
açaí, lack of advanced knowledge about production, transportation and processing 
issues which results in inferior and/or inconsistent açaí quality, irregular and insufficient 
fruit supply, and unfamiliarity with açaí and its sensory profiles are the main challenges 
that have to be overcome when envisaging successful entrance on the West European 
market.  
 
The present study faces some limitations inherent to the used research method. A 
SWOT-analysis aims at aggregating large amounts of information to a manageable 
number of key issues. This results obviously in a simplification of the reality. Therefore, 
the identified key issues here may apply to a different degree to particular regions or 
supply chains. Further analyses considering particularities and specific features of 
regions and chains are recommended.  
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More in-depth quantitative research focusing on selected sub-markets is needed since 
the West European consumer market, as well as its fruit juice industry, is quite 
heterogeneous and fragmented in many specific sub-markets. Within the current 
consumer trend of accepting tasty fruit juices with additional nutritional and health-
related benefits, future research is recommended on consumers’ acceptance of açaí-
based fruit juices taking into account health-related and sensory characteristics. Creating 
awareness among consumers and improving familiarity with açaí and its products merit 
attention in future studies. More research should focus on the complete characterisation 
of the nutrient profile of açaí and the nutrients’ bio-availability. 
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CHAPTER SEVEN 
CONSUMER LIKING OF FRUIT JUICES WITH DIFFERENT AÇAÍ 
CONCENTRATIONS 
 
 
 
 
 
 
This chapter evaluates overall liking, flavour and perceived healthiness of one newly 
developed fruit juice with high açaí content (40% açaí) and five commercially available 
fruit juices with lower (4-20%) açaí concentrations among Belgian consumers. General 
consumer trends are evaluated by means of analysis of variance, whereas individual 
consumer preferences are examined using internal preference mapping and  hierarchical 
cluster analysis. The relative contribution of flavour and perceived healthiness as 
predictors of consumers’ overall liking of the six açaí fruit juices is estimated through 
linear regression analysis. Results show a negative relationship between the juices’ 
overall liking and their açaí content. The vast majority prefers the juices having the 
lowest açaí concentrations (4-5% açaí). Nonetheless, a small consumer segment exists 
which likes the 40% açaí fruit juice. Flavour or taste experience supersedes consumers’ 
perceived healthiness as the primary determinant of the fruit juices’ overall liking. The 
impact of perceived healthiness on overall liking of the açaí juices decreases with higher 
taste dissatisfaction.  
 
 
 
 
 
Sara Sabbe, Wim Verbeke, Rosires Deliza, Virginia Matta, Patrick Van Damme 
Consumer liking of fruit juices with different açaí (Euterpe oleracea Mart.) 
concentrations. Journal of Food Science, 2009, 74, S171-S176.  
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7.1. INTRODUCTION 
 
Within the framework of the European project PAVUC, aiming at - among other things 
- developing value-added tropical fruit products that meet (inter)national market 
demands (see Chapter 1 for a short description of the project), a novel tropical fruit 
juice with 40% açaí has been developed in Brazil (Corrêa et al 2007a, 2007b). Among 
Brazilian consumers - who are familiar with açaí - this 40% açaí fruit juice is highly 
liked, achieving an average overall liking rating score of 6.7 on a 9-point hedonic scale 
(Corrêa et al 2008). However, as discussed in Chapter 6, unfamiliarity with açaí and its 
flavour may hamper acceptability among consumers in Europe (Sabbe et al 2009c).  
 
Market place success and sustainable long-term consumption of novel food products 
largely depend on their acceptance and consumers’ satisfaction. As has been discussed 
in Chapter 2, taste and health considerations are generally regarded as crucial factors 
determining food acceptance (Pollard et al 2002, Luckow and Delahunty 2004a, 
Luckow et al 2005, Kader 2008). Many previous studies have underlined the continuous 
trade-off that exist between sensory pleasure and perceived or expected health benefits 
when making food choices (Reineccius 2000, Tuorila and Cardello 2002, Raghunathan 
et al 2006, Lyly et al 2007), and indicated that consumption is mostly influenced by 
hedonic reasons, rather than by perceived health benefits. Also Chapter 4 and Chapter 5 
have pointed to the primary role of sensory experiences that direct consumers’ purchase 
intention and their acceptance of fresh tropical fruits and tropical fruit juices (Sabbe et 
al 2009a, Sabbe et al 2009b).  
 
The present chapter aims at investigating - among consumers in Belgium who are not 
familiar with açaí - consumers’ acceptance of the newly developed fruit juice with a 
high açaí content (40%) by comparing it to the acceptance of fruit juices with lower açaí 
content (4-20%) that are already available on the European market. Three main 
objectives have been set forth for this study. First, overall consumer preferences for the 
different açaí fruit juices are assessed in order to determine whether consumers would 
consider the açaí flavour to be a defect, or whether this flavour would positively 
influence overall liking and perceived or expected healthiness of the juices. Second, 
126 
 
because people respond differently to sensory properties, individual consumer 
preferences are investigated. Third, given the trade-off that may exist between 
taste/flavour and perceived health benefits when choosing and accepting novel foods, 
the influence of these characteristics on the overall liking of the açaí juices are analysed. 
 
 
7.2. MATERIALS AND METHODS 
 
7.2.1. FRUIT JUICE SAMPLES 
 
The fruit juices used for this research are described in Table 7.1. Five commercially 
available fruit juices with açaí concentrations ranging from 4 to 20% were purchased in 
supermarkets in Belgium, the Netherlands and United Kingdom. The fruit juice with the 
highest açaí concentration (40% açaí) was newly developed by EMBRAPA Food 
Technology (EMBRAPA - Brazilian Agricultural Research Cooperation) and sent by air 
to Belgium. It was developed by using the retentate of microfiltrated açaí pulp to which 
banana, guaraná syrup and water have been added, and was preserved by pasteurization 
(Corrêa et al 2007a, 2007b).  
 
7.2.2. PARTICIPANTS 
 
In order to complete predetermined quota with respect to gender (half-half female-male) 
and familiarity with tropical fruits (complete unfamiliarity with açaí), a non-probability 
quota sampling procedure was used (Malhotra 2004, De Pelsmacker and Van Kenhove 
2006). Taking into account the predetermined quota, the selection of the participants 
was further based on their willingness to participate. Participants were students, staff 
and visitors recruited at Ghent University (Belgium) through e-mail and information 
leaflets in which they were informed that the study concerned the tasting of tropical fruit 
juices. Persons from ethnic origin were excluded from participation. 
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Table 7.1 
Selected açaí fruit juicesx listed by their açaí concentration, their ingredients and place 
of acquisition 
Sample Açaí  
content (%) 
Ingredients  Place of 
acquisition 
Juice A     4 Pomegranate (25%), açaí (4%), aronia 
berry, water, natural fruit sugars, flavours, 
vitamins C, E and A, folic acid  
the Netherlands 
Juice B     5 Açaí (5%), passion fruit (4%), grape, kiwi, 
cherry, lemon, water, vitamins C, E 
the Netherlands 
Juice C     5 Red grape (15%), açaí (5%), apple (5%), 
blackberry (5%) raspberry (4%), lemon 
juice (1%), water, fructose, vitamins C, E, 
natural flavours  
the Netherlands 
Juice D   15 Açaí (15%), pomegranate (8%), red grape, 
passion fruit, water, citric acid 
Belgium 
Juice E   20 Açaí (20%), red grape, lemon, blackberry, 
lemon juice, water, citric acid 
United Kingdom 
Juice F   40 Açaí (40%), guaraná syrup (15%), banana 
puree (10%), water  
Brazil 
x
 Fruit juice from concentrate 
 
 
7.2.3. PROCEDURE 
 
Fruit juice evaluation was performed in consumer taste panel booths at Ghent 
University, Belgium. All participants tasted, under white light, the six açaí fruit juices 
(Table 7.1). The juices, labelled with a random 3-digit code, were served refrigerated 
(8°C ± 1°C) in transparent plastic cups (30 ml juice in a 50 ml cup) and were presented 
to the participants following a sequential monadic design. The order of presentation was 
balanced to prevent for first order and carry-over effects (MacFie et al 1989). 
Participants did not receive any information about the nature, contents, nutritional value 
or potential health benefits of the fruit juices they would taste. They were only informed 
that it concerned tropical fruit juices.  
 
For each açaí fruit juice sample, participants were asked to score overall liking and 
flavour on a 9-point hedonic scale (1=dislike extremely, 5=neither dislike nor like,  
9=like extremely), and perceived healthiness on a 9-point interval scale ranging from 
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extremely unhealthy (1) over neither unhealthy nor healthy (5) to extremely healthy (9) 
(Stone and Sidel 2004). Since participants did not receive any information about the 
fruit juices, the evaluation of the products’ healthiness was left entirely to their own 
subjective interpretation, and therefore referred to as ‘perceived healthiness’. For the 
attribute ‘overall liking’, which was defined as a measure of overall sensory appeal, 
respondents were asked to comment on their rating score through an open-ended 
response format. Between tasting the different samples, participants rinsed their mouth 
with water and a one minute rest interval was timed before presentation of the next 
sample. After rating all six açaí fruit juice samples, participants completed a background 
information questionnaire probing socio-demographics (age and gender), tropical fruit 
juice consumption and familiarity with açaí. Familiarity with açaí was measured 
through two items related to consumers’ knowledge (I know/do not know açaí) and 
previous product-related experiences (I have already/never tasted fruit juices containing 
açaí).  
 
7.2.4. DATA ANALYSIS 
 
The questionnaire was pre-tested and adapted to the test results before starting the 
experimental work. After editing and codifying, the data were analysed using SPSS15.0 
following procedures described in Janssens et al (2008). Analyses included frequency 
distribution analysis and two-way ANOVA for comparisons of mean rating scores. 
Stepwise multiple linear regression analysis was performed to determine the effect of 
flavour and perceived healthiness (independent variables) as predictors of overall liking 
(dependent variable) for each açaí fruit juice.  
 
Internal Preference Mapping (Greenhoff and MacFie 1994) was carried out in order to 
reveal hedonic preference patterns using the XLSTAT version 2007.7. This mapping 
technique is an application of Principal Component Analysis (PCA) on the matrix of 
data consisting of açaí fruit juice samples (objects) and consumers (variables). It 
identifies the major variation within the preference data which are then presented in a 
sample and consumer map. Subsequently, Ward’s hierarchical cluster algorithm, using 
Euclidean distances, was used in order to identify clusters of consumers based on 
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similar preference rating scores (McEwan 1998). The characterization of the consumer 
clusters, in terms of age and gender, was done by simple tabulation and Pearson’s chi-
square test to test for dissimilarities among the clusters. For all statistical analyses, a 
value of p<0.05 was used as the criterion for statistical significance.  
 
 
7.3. RESULTS 
 
After discarding the questionnaires that were incomplete or completed incorrectly, the 
final data set consisted of 123 respondents. Mean respondent age was 28.5 years  
(SD=9.4; range 19-62 years). Sample characteristics are presented in Table 7.2. A large 
percentage of the respondents (82%) reported a current tropical fruit juice consumption 
with a frequency of once per month or more. Nearly all respondents (99.2%) indicated 
to be unfamiliar with açaí.  
 
Table 7.2 
Sample characteristics (n=123): age and gender distribution (%) 
 Male  
(n=61) 
Female  
(n=62) 
Total  
(n=123) 
Age groups    
     19-24 years 42.6 40.3   41.5 
     25-34 years 46.9 40.3   43.1 
     ≥ 35 years 11.5 19.4   15.4 
Gender distribution 49.6 50.4 100.0 
 
 
7.3.1. GENERAL CONSUMER PREFERENCES 
 
Perceived healthiness, flavour and overall liking differed significantly across the 
evaluated açaí fruit juices, as can be seen from Table 7.3.  
 
Regarding the juices’ perceived healthiness, a significant difference was observed 
between the 40% açaí juice and the other juices. The fruit juices having 4 to 20% açaí 
received higher and similar mean scores, varying between 6.05 and 6.51. These fruit 
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juices were perceived healthier than the 40% açaí juice, which healthiness was 
perceived as rather neutral to slightly positive (mean=5.53). Flavour liking decreased 
with increasing açaí concentrations. The fruit juices having low açaí content (juices A 
(4% açaí), B (5% açaí) and C (5% açaí)) received the highest flavour mean rating 
scores, whereas fruit juice F (40% açaí) was perceived by far as the worst tasting juice. 
Similar to the fruit juices’ flavour, their overall liking decreased with increasing açaí 
concentrations. The mean rating scores for overall liking were significantly lower for 
juice F (40% açaí) than for juices D (15% açaí) and E (20% açaí), which in turn 
received significantly lower mean overall liking scores than juices A (4% açaí), B (5% 
açaí) and C (5% açaí). Responses to the open-ended question for describing the 
assigned evaluation shed some light on the reasons for the observed differences in the 
overall liking rating scores. With increasing açaí concentration, respondents evaluated 
the juices as getting a more dark-purple-brownish colour which negatively influenced 
their overall liking as they mentioned not to associate such dark colours with fruit 
juices. More granular particles, increasing viscosity and a more oily appearance of the 
fruit juices were observed at higher açaí concentrations, and were mainly described as 
unpleasant by participants. Also aroma and flavour seemed to be important explanatory 
factors for the juices’ overall liking. Most respondents mentioned a sweet, pleasant 
odour for the juices having low açaí content, whereas the juices with the highest açaí 
concentrations were perceived as having a strong, unpleasant odour.  
 
Table 7.3 
Respondents’ mean rating scoresx for perceived healthiness, flavour and overall liking 
(n=123) 
Sample Açaí content 
(%) 
Perceived 
healthiness 
Flavour Overall liking 
Juice A   4 6.44a 6.88a 6.88a 
Juice B   5 6.51a 6.90a 7.14a 
Juice C   5 6.11a 6.27a 6.30b 
Juice D 15 6.29a 5.23b 4.97c 
Juice E 20 6.05a,b 5.03b 4.81c 
Juice F 40 5.53b 3.51c 3.22d 
x
 Measured on a 9-point scale (1=extremely unhealthy/extremely dislike, 5=neither unhealthy 
nor healthy/neither dislike nor like, 9=extremely healthy/extremely like)  
Note: Means with different superscripts in a column are significantly different  
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7.3.2. INDIVIDUAL CONSUMER PREFERENCES 
 
PCA of consumers’ overall liking scores revealed that 72.44% of the variation in the 
preferences is explained by the first two principal components PC1 and PC2. The 
internal preference map using PC1 and PC2 is presented in Figure 7.1 and illustrates the 
existence of significant differences in preferences among consumers.  
 
The majority of consumers are located on the right hand side of PC1, showing that 
juices A (4% açaí), B (5% açaí) and C (5% açaí) are the most-liked açaí fruit juices, 
whereas juices D (15% açaí), E (20% açaí) and F (40% açaí) are the least-liked. The 
plot shows a clear direction of preference towards fruit juices having a low content of 
açaí, which would indicate that PC1 separates the juice samples based on their açaí 
content. Along the PC2, consumers in the upper right quadrant show a higher preference 
for açaí juices A (4% açaí) and C (5% açaí), whereas those in the bottom right quadrant 
prefer fruit juice B (5% açaí).  
 
A hierarchical cluster analysis was performed in order to group individuals with similar 
preference scores. Three distinct sub-groups of consumers were distinguished, as can be 
seen from Table 7.4.  
 
Cluster 1 represents the largest share of respondents (n=85, 69%). Within this cluster, 
the fruit juices having low açaí content were preferred. Higher overall liking rating 
scores were given to the juices with 4-5% açaí compared to those containing higher 
concentrations of açaí (15-40%). The second cluster comprises 22% (n=27) of the 
respondents. Juices C (5% açaí) and F (40% açaí) were rated as the least-liked of all 
juices by this group and the juices A (4% açaí) and B (5% açaí) as the best-liked ones. 
Juices D (15% açaí) and E (20% açaí) received rather neutral preference rating scores. 
Compared to both other clusters, açaí juice C (5% açaí) received a low overall liking 
score. Cluster 3 groups 9% (n=11) of the consumers. They gave the highest cluster 
mean overall liking score to fruit juice A (4% açaí) which did not differ (p>0.05) from 
juice F (40% açaí). Contrary to the other consumer groups who disliked fruit juice F  
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Figure 7.1 
Internal preference mapping of hedonic ratings for six açaí fruit juices (n=123)  
Note: Squares correspond to the fruit juice samples (upper chart); each open circle represents a 
consumer (lower chart) 
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(40% açaí), a favourable acceptance score for this juice was given by this group. Fruit  
juice B (5% açaí) received a rather neutral preference score, whereas high preference 
rating scores were given by the individuals of the other clusters. The clusters do not 
differ significantly in gender (chi-squared, p=0.209). There was a tendency for age 
differences (chi-squared, p=0.055), with an over representation of young consumers in 
cluster 3. 
 
Table 7.4 
Mean overall liking scoresx for six açaí fruit juices and mean liking scores for three 
clusters of consumers 
Sample Açaí content 
(%) 
Overall  
(n=123) 
Cluster 1  
(n=85) 
Cluster 2  
(n=27) 
Cluster 3  
(n=11) 
Juice A   4 6.88a 6.92a 6.59a,b 7.27a 
Juice B   5 7.14a 7.20a 7.44a 5.27b 
Juice C   5 6.30b 7.00a 3.96d,e 6.69a 
Juice D 15 4.97c 4.71b 5.41b,c 5.54b 
Juice E 20 4.81c 4.89b 4.81c,d 4.18b 
Juice F 40 3.22d 3.02c 2.90e 6.04a,b 
x
 Measured on a 9-point scale (1=extremely dislike, 5=neither dislike nor like, 9=extremely 
like)  
Note: Means with different superscripts in a column are significantly different  
 
 
7.3.3. ASSOCIATION OF FLAVOUR AND PERCEIVED HEALTHINESS WITH 
OVERALL LIKING 
 
Overall liking and flavour correlated strongly in all six açaí fruit juices (Table 7.5).  
 
Table 7.5 
Pearson correlation coefficients (r) between overall liking, flavour and perceived 
healthiness 
Sample Açaí content 
(%) 
Overall liking 
vs. flavour 
Overall liking 
vs. perceived 
healthiness 
Flavour vs. 
perceived 
healthiness 
Juice A   4 0.839 0.512 0.423 
Juice B   5 0.830 0.450 0.380 
Juice C   5 0.899 0.584 0.601 
Juice D 15 0.867 0.506 0.488 
Juice E 20 0.889 0.460 0.464 
Juice F 40 0.845 0.438 0.500 
Note: all r are significant at p<0.01 
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As can be seen from Table 7.6, the regression model for fruit juices A (4% açaí) and B 
(5% açaí) indicated flavour as well as perceived healthiness as important factors 
contributing to the overall liking of these juices. For juices C (5% açaí), D (15% açaí), E 
(20% açaí) and F (40% açaí), the regression model revealed only flavour as a significant 
predictor of overall liking. 
 
Table 7.6 
Stepwise multiple linear regression with overall liking as dependent variable, and 
flavour and perceived healthiness as independent variables  
Sample Açaí content 
(%) 
Variable entered R2adj Beta 
Juice A   4 Flavour 
Perceived healthiness 
0.732 0.760 
0.190 
Juice B   5 Flavour 
Perceived healthiness 
0.690 0.759 
0.161 
Juice C   5 Flavour 0.814 0.903 
Juice D 15 Flavour  0.758 0.872 
Juice E 20 Flavour 0.790 0.890 
Juice F 40 Flavour 0.707 0.842 
Note: all p are significant at p<0.05 
 
 
7.4. DISCUSSION 
 
High mean rating scores for perceived healthiness are found for the different açaí juices 
and confirm the fact that fruit juices are considered intrinsically as a healthy product 
(CBI 2007b, Nicklas 2008, Sabbe et al 2009a). Except for the 40% açaí fruit juice, 
similar perceived healthiness scores are observed for the other juices, regardless of the 
differences in overall liking. Similar to Luckow and Delahunty (2004b), who reported 
that consumers indicate their most preferred fruit juice sample as the healthiest sample, 
the more-liked açaí fruit juices (4-20% açaí) were perceived healthier, whereas the less-
liked one (40% açaí) was perceived less - though still positively - healthy. Since 
perceived healthiness scores were non-informed and most likely based on inferences 
made from the açaí juices’ sensory and visual characteristics (see also Chapter 5, Sabbe 
et al 2009b) combined with consumers’ general beliefs about fruit juices as a food 
product category, it is plausible that the results would have been different if the 
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respondents had been informed about the fact that the juices contained different 
amounts of a desirable and health beneficial ingredient.  
 
A positive relationship is noticed between the açaí fruit juices’ flavour and their overall 
liking. This is in accordance with numerous previous studies emphasising the 
importance of taste in the acceptance of beverages (Ghazanfar and Camire 2002, 
Tuorila and Cardello 2002, Luckow and Delahunty 2004a, Luckow et al 2006, Lyly et 
al 2007), and in the acceptance of tropical fruits and derived products in particular 
(Sabbe et al 2009a, Sabbe et al 2009b). Lower mean overall liking scores are found for 
the juices which were perceived as having an inferior flavour. 
 
Noticeable hedonic differences are found between all tasted açaí fruit juices. Findings of 
this study revealed a negative relationship between the juices’ overall liking and their 
açaí content. The high overall liking of açaí juices with low açaí concentrations indicate 
that - based on sensory experiences alone - consumers seem to be willing to accept açaí 
fruit juices, but only to a certain açaí content. The higher overall liking of the juices 
having low açaí content (4-5% açaí) may suggest that these juices have a more common 
and much more familiar flavour compared to the juices with higher açaí concentration 
(15-40%). In those latter juices, the unique, peculiar and unfamiliar flavour of açaí is 
assumed to be more pronounced and more perceived by the participants, resulting in 
lower overall liking scores. Among consumers in Brazil, the acceptance of the 40% açaí 
juice2 was evaluated previously by Corrêa et al (2008). They reported a mean overall 
liking score of 6.7 on a 9-point hedonic scale and more than 70% of the participants 
gave overall liking scores of 7 or more. It could therefore be argued that a positive 
relationship may exist between familiarity with açaí and overall liking of the evaluated 
açaí fruit juices. These findings are in line with previous studies indicating that higher 
                                                 
2
 The 40% açaí fruit juice evaluated in present research was developed by using the retentate of 
microfiltrated açaí pulp to which banana, guaraná syrup and water have been added. The açaí juice - 
which was used for sensory analysis in Brazil - was developed using the same lot of açaí pulp, though not 
the same açaí retentate as used in present research. Comparing the overall liking of both 40% açaí juices 
among consumers in Belgium and in Brazil is justified given the evidence that five different lots of 40% 
açaí juices - prepared from different retentate fractions, but from the same lot of açaí pulp - showed 
similar general characteristics. That is, soluble solids and acidity (determinants for the flavour), and 
anthocyanins (determinant for the colour) were in the same range in the different prepared açaí juices 
(Matta 2009, personal communication). 
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familiarity facilitates the liking of novel food products (Pliner 1982, Stein et al 2003, 
Nasser El Dine and Olabi 2009).  
 
The average hedonic rating scores do not provide an accurate explanation of consumers’ 
preferences for the evaluated açaí fruit juices. One should keep in mind that people 
respond differently to sensory properties of a product because they have heterogeneous 
likes and dislikes (Guinard et al 2001). Therefore, Internal Preference Mapping was 
conducted as it takes into account heterogeneous acceptability degrees across consumers 
(Guinard et al 2001, Thompson et al 2004, Alves et al 2008, Lee and Lee 2008, Resano 
et al 2009). Subsequent hierarchical cluster analysis revealed three consumer segments 
with similar preference rating scores. An interesting result from this clustering is that 
there exists a small and young consumer segment accepting the 40% açaí fruit juice. 
Although consumers of both other clusters did not like the 40% açaí juice, consumers of 
the third cluster (9%) liked the juice. As can be seen from Table 7.3, this result would 
have remained hidden if only statistical analyses based on average rating scores of the 
whole sample population (n=123) were used. Characterization of the three consumer 
segments is delimited in this study to age and gender. Further characterization of the 
clusters in terms of consumers’ willingness to try novel foods, background attitudes, 
health-related and other beliefs may help to explain the observed preference differences 
between the different consumer segments.  
 
The stepwise multiple regression analysis indicates that flavour supersedes health as the 
primary determinant of the juices’ overall liking. However, for the well-liked juices A 
(4% açaí) and B (5% açaí), perceived healthiness becomes, besides flavour, a significant 
predictor of overall liking. In line with Verbeke (2006), perceived health benefits 
emerge as a strong positive determinant of product acceptance, but its impact on the 
overall liking of the açaí fruit juices decreases with higher taste dissatisfaction. Also 
Luckow and Delahunty (2004a) mentioned that consumers would not expect unpleasant 
flavours to be markers for health benefits in fruit juices as these should be able to 
provide health benefits without compromising on taste. Health benefits are taken into 
account as long as the flavour of the product is deemed acceptable. As soon as the taste 
experience falls below a certain threshold or expectation, consumers quit despite 
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positive evaluations in terms of health benefit expectations. A potential explanation is 
that people do not want the discomfort of not consuming (because of low liking) a 
product they find or evaluate as healthy. 
 
 
7.5. CONCLUSION 
 
This chapter sheds some light on the overall liking, flavour and perceived healthiness of 
six açaí fruit juices with açaí contents varying between 4 and 40%. Findings show a 
negative relationship between overall liking and the juices’ açaí concentration. A 
significant variability in consumers’ individual preferences is revealed. Whereas the 
vast majority (69%) prefers the more familiar and common flavour of juices having a 
low content of açaí (4-5%), a small consumer group (9%) likes the juice with the 
highest açaí concentration (40%). A niche market may thus exist for the 40% açaí fruit 
juice. Furthermore, flavour or taste experience supersedes consumers’ health benefit 
beliefs as the primary determinant of overall liking. The impact of consumers’ 
perceived healthiness on overall liking decreases with higher taste dissatisfaction.  
 
There are a couple of limitations related to this research that need to be considered when 
interpreting the results. The juices containing 4-20% are commercially available on the 
European market (though not all in Belgium), whereas the 40% açaí juice - specifically 
formulated for the Brazilian market - is a novel juice. The latter juice was developed in 
Brazil and sent by air to Belgium. Although the juice processing method as well as 
transport and storage conditions have been carefully monitored, it remains to be 
investigated whether the disliking of Belgian consumers of the 40% açaí juice is only 
due to the inherent properties of the fruit and not related to processing and/or storage 
problems. Another limitation stems from the fruit juices used in the research. Apart 
from açaí, the juices contain other (tropical) fruits in different amounts (Table 7.1), 
which may have had an impact on consumers’ overall liking of the individual juices. As 
a result, the observed differences in overall liking cannot be solely contributed to the 
differences in açaí concentration. The evaluation of consumers’ overall liking of single 
blend fruit juices which are only modified by adjusting the proportion of açaí, might be 
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a means to measure the unique effect of the açaí fruit level on consumers’ juice 
acceptance. Finally, the research method and sampling procedure used in this research 
resulted in a relatively small consumer sample which is biased towards higher 
education. Therefore, results should be interpreted within the sample characteristics and 
would hence benefit from further substantiation, based on the use of larger and 
representative consumer samples.  
 
Despite aforementioned limitations, the results of present chapter stress the importance 
for further research. If one wants to understand consumer preferences for the 40% açaí 
juice or for any other newly developed (açaí) juice, further research should focus on 
descriptive sensory analyses by a trained panel in order to understand the juices’ 
sensory characteristics that drive consumers’ liking. Identification of socio-demographic 
variables, and characterisation of consumers’ behaviour, attitudes and beliefs of 
consumer segments with similar preferences needs further research as these factors have 
been demonstrated in literature to influence food choice and hence product acceptance. 
Given that familiarity increases product acceptance, research about the effect of 
repeated exposure to unfamiliar açaí food products on their acceptability merits 
attention in future research. Last but not least, further research about the impact of non-
sensory attributes, such as the provision of nutrition and health-related information, is 
recommended as information may change consumers’ acceptability of açaí fruit juices. 
  
 
 
CHAPTER EIGHT 
EFFECT OF HEALTH INFORMATION AND PERSONAL CHARACTERISTICS ON 
THE ACCEPTANCE OF AÇAÍ FRUIT JUICES 
 
 
 
 
 
This chapter examines to what extent health information changes consumers’ 
acceptance of two açaí fruit juices that have a low versus a high a priori overall liking. 
Hedonic and sensory measures as well as health- and nutrition-related attribute 
perceptions and purchase intention are rated before and after information is presented. 
Differences in information effects due to interactions with juice type, consumer 
background attitudes (i.e. general health interest, food neophobia and pleasure) and 
socio-demographics (i.e. age and gender) are investigated. Results show that providing 
health information yields a positive, though rather small, increase in overall liking, 
perceived healthiness and nutritional value of both juices, and their purchase intention. 
Sensory experiences remain predominant in the acceptance of both açaí juices, although 
the health claim has a stronger effect on the perceived healthiness and nutritional value 
of the least-liked juice. Background attitudes and socio-demographics influence 
acceptance of both juices. Health-oriented consumers are more likely to compromise on 
taste for a perceived health benefit, although they still prefer the best tasting açaí juice. 
Consumers with a low food neophobia level evaluate the juices better on overall liking, 
taste and show a higher purchase intention. Older respondents and women are more 
likely to accept both açaí fruit juices with a particular health claim.  
 
 
Sara Sabbe, Wim Verbeke, Rosires Deliza, Virginia Matta, Patrick Van Damme 
Effect of a health claim and personal characteristics on consumer acceptance of fruit 
juices with different concentrations of açaí (Euterpe oleracea Mart.), 2009, Appetite, 
doi: 10.1016/j.appet.2009.05.014. 
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8.1. INTRODUCTION 
 
The objective of present chapter is to examine to which extent health information 
changes consumers’ responses and acceptance of two açaí fruit juices - i.e. one with a 
low and one with a high a priori overall liking - among consumers who are not familiar 
with this tropical fruit species. The differences in information effect due to interactions 
with consumer background attitudes - i.e. general health interest, food neophobia and 
pleasure - and socio-demographics - i.e. age and gender - are investigated.  
 
As extensively discussed in Chapter 2, nutrition and health claims potentially affect 
consumer food choice decisions. Considerable attention has been paid in literature to 
nutrition and health labelling on food products and its effect on changes in consumers’ 
food acceptance. Relevant findings indicate that information effects are likely to depend 
on sensory experiences (Tuorila and Cardello 2002, Luckow et al 2006, Behrens et al 
2007) and are influenced by the trade-off between perceived or expected health benefits 
and sensory pleasure (Aikman et al 2006, Verbeke 2006, Lyly et al 2007) (see also 
Chapter 2). Given this evidence, it is worth to concentrate in present chapter on two 
açaí fruit juices - i.e. two juices with the same unfamiliar ingredient - offering similar 
health benefits, but giving a different sensory pleasure - i.e. low versus high a priori 
overall liking.  
 
The choice to account for attitudinal (general health interest, food neophobia and 
pleasure) and socio-demographic (age and gender) variables is based on their relevance 
and importance in explaining consumers’ reactions towards foods with a claim. The 
rationale to include consumers’ interest in healthy eating (general health interest) stems 
from literature findings (discussed in Chapter 2) indicating that the presence of a health 
claim shifts consumers’ food acceptance in a direction consistent with their health-
related attitudes and beliefs (Bower et al 2003, Verbeke 2005b, Peng et al 2006, 
Landström et al 2007). Previous studies have suggested that the change in acceptance of 
labelled unfamiliar food products may depend on consumers’ food neophobia level 
(Labrecque et al 2006, Villegas et al 2008), which justifies to include food neophobia or 
consumers’ tendency to avoid novel foods (Pliner and Hobden 1992) as an explanatory 
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variable. The importance for obtaining pleasure from food (pleasure) has been included 
based on the evidence that sensory pleasure or hedonism form the main motivation for 
fruit (juice) consumption (Macht et al 2005, Poole et al 2007, Sabbe et al 2009a (see 
Chapter 4)).  
 
Other studies (as discussed in Chapter 2) have demonstrated that the effect of 
information on product acceptance is more noticeable when targeted to and matching 
with socio-demographic characteristics (Niva 2006, Verbeke 2006, Siegrist et al 2008, 
Siró et al 2008). As a result, age and gender have been set forth as relevant explanatory 
variables in the present study. 
 
 
8.2. MATERIALS AND METHODS 
 
8.2.1. FRUIT JUICE SAMPLES 
 
Based on the results of Chapter 7, in which consumers’ overall liking of six açaí fruit 
juices was evaluated (Sabbe et al 2009d), two fruit juices were selected for the present 
study: one with a low (4%) and one with a high (40%) açaí concentration. The selection 
of these juices was based on reported significant differences in taste experiences 
(p<0.01), with the 4% açaí juice being the most-liked and the 40% açaí juice being the 
least-liked juice among a sample of Belgian consumers (Sabbe et al 2009d, Chapter 7).  
 
The description of both açaí fruit juices is given in Table 8.1. The 4% açaí fruit juice is 
a commercially available product, purchased in the Netherlands. The fruit juice with 
40% açaí was newly developed by EMBRAPA Food Technology and sent by air to 
Belgium. It was developed by using the retentate of açaí pulp microfiltration to which 
banana, guaraná syrup and water have been added, and was preserved by pasteurization 
(Corrêa et al 2007a, 2007b). Both in the present research and the preliminary study (see 
Chapter 7), the same lot of the 40% açaí juice was used. 
 
 
143 
 
Table 8.1 
Description of both selected açaí fruit juicesx: açaí content, ingredients, place of 
acquisition and mean liking scorexx  
Açaí 
content 
(%) 
Ingredients Place of 
acquisition 
Mean overall liking 
score (Sabbe et al 
2009d, Chapter 7) 
  4  Pomegranate (25%), açaí (4%), 
aronia berry, water, natural 
fruit sugars, flavours, vitamins 
C, E and A, folic acid 
the Netherlands 6.88a 
40 Açaí (40%), guaraná syrup 
(15%), banana puree (10%), 
water  
Brazil 3.22b  
x
 Fruit juice from concentrate 
xx
 Measured on a 9-point hedonic scale (1=extremely dislike, 5=neither dislike nor like, 
9=extremely like)  
Note: Means with different superscripts in a column are significantly different 
 
 
8.2.2. PARTICIPANTS 
 
A non-probability quota sampling procedure was used (Malhotra 2004, De Pelsmacker 
and Van Kenhove 2006), envisaging the completion of predetermined quota with 
respect to gender (envisaged half-half male-female) and familiarity with tropical fruits 
(envisaged complete unfamiliarity with açaí). Taking into account the predetermined 
quota, the selection of participants was further based on their willingness to participate. 
Participants were students, staff and visitors recruited at Ghent University (Belgium). 
Persons from ethnic origin were excluded from participation. Recruitment occurred 
through e-mail in which participants were informed that the study concerned the tasting 
of tropical fruit juices in two sessions. An incentive was given for their participation 
(gift voucher at the value of 5 EUR per person). 
 
Since data were required from two tasting sessions to determine whether health-related 
information significantly affected the rating scores of both açaí fruit juices, data from 
incomplete questionnaires and from participants who did not return for the second 
session (n=13) were not used for final analysis. In total, 86 valid subjects participated in 
the study. Mean age of the participants was 28.2 years (SD=5.2; range 20-50 years); 
54.7% were female and 45.3% were male. Most participants (81%) reported a current 
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tropical fruit juice consumption of once a month or more. Nearly all respondents 
(95.3%) indicated to be unfamiliar with açaí. 
 
8.2.3. EXPERIMENTAL DESIGN 
 
A within-subjects design was used for this experiment. All participants evaluated the 
two açaí fruit juices in two different sessions with an interval of one week. Evaluation 
was performed in sensory booths, under white light, at Ghent University (Belgium).  
 
In both sessions, the juices were labelled with a random 3-digit code and served 
refrigerated (8°C ± 1°C) in transparent plastic cups (30 ml juice in a 50 ml cup) in a 
balanced order. Half of the participants received the juice with the lowest açaí 
concentration (4%) as their first sample and the juice with the highest açaí concentration 
(40%) as their second sample. The other half received the juices in the opposite 
presentation order. Between the two samples, participants rinsed their mouth with water 
and a one minute rest interval was timed before presentation of the next sample.  
 
The first session was the ‘without information’ condition in which all participants tasted 
the two açaí fruit juice samples. Participants were only informed that the samples were 
tropical fruit juices. After tasting each juice, they were asked to score overall liking, and 
how much they liked the colour, appearance, odour, consistency (mouth feel), taste and 
aftertaste on a 9-point hedonic scale (1=dislike extremely, 5=neither dislike nor like, 
9=like extremely), as well as perceived healthiness and perceived nutritional value on a 
9-point interval scale (1=extremely unhealthy/not nutritious, 5=neither unhealthy/not 
nutritious nor healthy/nutritious, 9=extremely healthy/nutritious) (Stone and Sidel 
2004). Since participants did not receive any information about the fruit juices in the 
first session, the evaluation of the products’ healthiness and nutritional value was left 
entirely to their own subjective interpretation, therefore referred to as ‘perceived 
healthiness’ and ‘perceived nutritional value’. Purchase intention was assessed using a 
7-point interval scale ranging from ‘would definitely not buy’ (1) over ‘maybe not buy, 
maybe buy’ (4) to ‘would definitely buy’ (7). After rating the two açaí juices, 
participants completed a background information questionnaire probing about socio-
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demographics (age and gender), tropical fruit juice consumption and familiarity with 
açaí. Familiarity was measured by two items related to participants’ knowledge (I 
know/do not know açaí) and previous product-related experiences (I have already/never 
tasted fruit juices containing açaí).  
 
In the second session, which was the ‘with information’ condition, all participants re-
tasted the two açaí fruit juices while having the information about the nature of each 
fruit juice and its health-related benefits (The tropical fruit juice you taste contains 
4/40% açaí. Açaí is a tropical fruit which contains naturally occurring antioxidants. 
Antioxidants contribute to the protection against free radicals which cause cell and 
tissue oxidation.). Participants were asked to read the given information before tasting 
and rating each juice. After each juice sample tasting, participants’ product evaluation 
and purchase intention were measured using exactly the same attribute list, wordings 
and question formats as used in the first session. After the sensory evaluation, 
participants completed another background attitude questionnaire. Participants’ interest 
in healthy eating and the importance of obtaining pleasure from food were measured 
using the General Health Interest (GHI) (eight items) and the Pleasure (Plea) (six 
items) sub-scales developed by Roininen et al (1999). The in Dutch translated version 
of both sub-scales was used for this study (Roininen et al 2001). Participants’ tendency 
to avoid novel foods was measured through the Food Neophobia scale (FNeo) (10 
items) (Pliner and Hobden 1992). The original version was translated in Dutch as used 
by Verbeke and Poquiviqui López (2005). All scales were composed of an equal 
number of positively and negatively worded items. The presentation order of the items 
within a scale was randomized. All scales were given in the same order to each 
participant. Consumers scored all attitude items on a 7-point Likert scale (1=completely 
disagree, 4=neither disagree nor agree, 7=completely agree) (Likert 1932). 
  
Table 8.2 
Exploratory factor analysis and descriptives of the background attitude scales  
 Statement Meanx SD Factor 
loading 
Cronbach’s 
α 
Variance 
explained (%) 
Median 
split point 
General Health Interest (GHI) 4.94 0.93  0.84 22.69 5.14 
  1 I am very particular about the healthiness of food. 5.22 1.07 0.76    
  2 I always follow a healthy and balanced diet. 4.66 1.34 0.72    
  3 It is important for me that my diet is low in fat. 4.64 1.24 0.61    
  4 It is important for me that my daily diet contains a lot 
of vitamins and minerals. 
5.78 0.97 0.76    
  5(R) I eat what I like and I do not worry about the 
healthiness of food. 
4.71 1.43 0.78    
  6(R) The healthiness of food has little impact on my food 
choices. 
5.15 1.37 0.76    
  7(R) The healthiness of snacks makes no differences to 
me.  
4.43 1.60 0.63    
  8(R) I do not avoid any foods, even if they may raise my 
cholesterol.  
4.00 1.60 n/axx    
Food Neophobia (FNeo) 2.91 0.93  0.82 16.64 3.00 
  1(R) I am constantly sampling new and different foods. 3.56 1.47 0.61    
  2 I don’t trust new foods. 2.53 1.21 0.56    
  3 If I don’t know what a food is, I won’t try it. 3.27 1.61 n/axx    
  4(R) I like foods from different cultures. 2.42 1.17 0.80    
  5 Ethnic food looks too weird to eat. 3.19 1.43 0.61    
  6(R) At dinner parties, I will try new foods. 2.80 1.40 0.77    
  7 I am afraid to eat things I have never had before. 2.56 1.51 0.79    
  8 I am very particular about the foods I eat. 3.67 1.83 0.50    
  9(R) I will eat almost anything. 3.13 1.64 0.56    
10(R) I like to try new ethnic restaurants. 2.32 1.28 0.62    
 
 Table 8.2 (continued) 
 Statement Meanx SD Factor 
loading 
Cronbach’s 
α 
Variance 
explained (%) 
Median 
split point 
Pleasure(Plea) 5.06 0.89  0.62 9.58 5.20 
  1(R) The appearance of food makes no difference to me. 5.50 1.42 0.56    
  2 When I eat, I concentrate on enjoying the taste of 
food. 
4.77 1.39 n/axx    
  3(R) I do not believe that food should always be a source 
of pleasure. 
5.21 1.45 0.76    
  4 It is important for me to eat delicious food on 
weekdays as well as on weekends. 
5.44 0.99 0.51    
  5 An essential part of my weekend is eating delicious 
food. 
5.24 1.24 0.53    
  6(R) I finish my meal even when I do not like the taste of 
food. 
3.93 1.85 0.65    
Note: Negative worded statements marked with (R) are reversed for analyses 
x
 Measured on 7-point interval scale (1=completely disagree, 4=neither disagree nor agree, 7=completely agree) 
xx
 Item not included in the final factor solution because of no factor loadings > 0.50 
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8.2.4. DATA ANALYSIS 
 
The questionnaires were pre-tested and modified where necessary before starting the 
experimental work. After editing and codifying, the data were analysed by using 
SPSS15.0 and following procedures described in Janssens et al (2008). For all statistical 
analyses, a value of p<0.05 was used as the criterion for statistical significance. 
Frequency analysis and paired samples t-test were used for comparisons of means. 
 
The negatively worded statements of the three background attitude scales, i.e. GHI, 
FNeo and Plea, were reversed for analysis. Factor analysis (Principal Component 
Analysis with Varimax rotation) and Cronbach’s alpha were performed to test 
unidimensionality and internal reliability of the used scales. Results and descriptive 
statistics of the background attitude scales (GHI, FNeo and Plea) are presented in Table 
8.2. Pearson (r) correlation was used for correlation analysis between the three 
background attitude scales (Table 8.3). According to their background attitudes, 
consumers were grouped into low and high sub-groups by using a median split 
procedure.  
 
Table 8.3 
Pearson correlation coefficients (r) between the background attitude scales 
 General 
Health Interest  
(GHI) 
Food 
Neophobia 
(FNeo) 
Pleasure  
(Plea) 
General Health Interest (GHI)   1   
Food Neophobia (FNeo) - 0.103   1  
Pleasure (Plea)   0.208  - 0.036 1 
 
 
Data were analysed using a 2 (information) x 2 (juice) General Linear Model (GLM) 
Repeated Measures analysis of variance to evaluate the effect of information on changes 
in the ratings for overall liking and taste (as sensory evaluation effects), perceived 
healthiness, perceived nutritional value and purchase intention for both açaí juices. 
Information condition (without versus with information) and type of juice (4% versus 
40% açaí juice) were used as within-subjects variables in the model. Subsequently, 
three separate GLM Repeated Measures analyses were performed by adding GHI, FNeo 
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and Plea as between-subjects factors to the model described above in order to examine 
their influence on the effect of information on changes in ratings for both açaí fruit 
juices. Another GLM Repeated Measure analysis was carried out by adding age and 
gender as between-subjects factors to the model. In all analyses, both main effects and 
interactions were tested. 
 
 
8.3. RESULTS 
 
8.3.1. EFFECT OF JUICE AND INFORMATION ON PRODUCT EVALUATION 
 
For each juice, significant differences were observed between both information 
conditions (without and with information) (Table 8.4). When information was provided, 
the 4% açaí fruit juice received significantly higher mean rating scores for all measured 
attributes, except for odour and consistency. With respect to the 40% açaí juice, 
significantly higher mean scores were given in the presence of information, except for 
the attributes colour, appearance, consistency, taste and aftertaste.  
 
For each information condition, significant differences existed between both açaí fruit 
juices (4% and 40% açaí juice) (Table 8.4). Participants showed an overall stronger 
preference for the juice with the lowest açaí concentration (4% açaí). Both in the 
without and in the with information condition, the 4% açaí fruit juice received 
significantly higher mean rating scores for overall liking, and for the attributes colour, 
appearance, odour, consistency (mouth feel), taste and aftertaste, and purchase 
intention. In both information conditions (without and with information), the 
participants perceived the 4% açaí fruit juice significantly lower in nutritional value 
compared to the 40% juice. In the without information condition, both juices were 
perceived as equally healthy. When health-related information was provided, a 
significant difference between the juices’ perceived healthiness was observed in favour 
of the 40% açaí juice.  
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Table 8.4  
Mean rating scores (SD) on a 9-point interval scale for the 4% and the 40% açaí fruit 
juice without and with information (n=86) 
Attribute 4% açaí fruit juice 40% açaí fruit juice 
Without 
information 
With 
information 
Without 
information 
With 
information 
Overall liking 6.71 (1.31)A,a 7.07 (0.97)B,a 3.79 (1.91)A,b 4.12 (1.82)B,b 
Colour 6.07 (1.46)A,a 6.52 (1.20)B,a 2.78 (1.17)b 2.92 (1.11)b 
Appearance 6.00 (1.45)A,a 6.48 (1.36)B,a 2.91 (1.25)b 2.88 (1.17)b 
Odour 7.08 (1.16)a 7.02 (1.13)a 3.01 (1.58)A,b 3.29 (1.73)B,b 
Consistency (mouth feel)     6.90 (1.18)a 6.87 (1.07)a 4.20 (1.75)b 4.15 (1.76)b 
Taste 6.87 (1.46)A,a 7.22 (1.00)B,a 4.56 (2.08)b 4.56 (2.08)b 
Aftertaste 6.19 (1.53)A,a 6.67 (1.23)B,a 4.74 (2.02)b 4.67 (1.84)b 
Perceived healthiness 6.15 (1.20)A 6.70 (1.01)B,a 5.90 (1.29)A 7.07 (1.22)B,b 
Perceived nutritional value 5.85 (1.08)A,a 6.09 (0.92)B,a 6.34 (1.32)A,b 6.69 (1.04)B,b 
Purchase intentionx 4.47 (1.43)A,a 4.70 (1.06)B,a 2.33 (1.60)A,b 2.71 (1.59)B,b 
x
 Measured on 7-point interval scale (1=would definitely not buy, 4=maybe not buy, maybe buy, 
7=would definitely buy) 
A,B
 For each juice, means between both information conditions with different superscripts are 
significantly different 
a, b
 For each information condition, means between both juices with different superscripts are 
significantly different 
 
 
GLM Repeated Measures analysis confirmed a significant main effect of information 
for the attributes overall liking, perceived healthiness, perceived nutritional value and 
purchase intention (Table 8.5). The main effect of juice was not significant in terms of 
perceived healthiness. Significant two-way interaction effects were found for taste 
(weak significant effect) and perceived healthiness.  
 
Table 8.5  
General Linear Model Repeated Measures analysis results for both açaí juices (main and 
interaction effects) 
Effect Overall 
liking 
Taste Perceived 
healthiness 
Perceived 
nutritional 
value 
Purchase 
intention  
 p p p p p 
Info < 0.001    0.069 < 0.001 < 0.001 < 0.001 
Juice < 0.001 < 0.001    0.612 < 0.001 < 0.001 
Info x Juice     0.819 
   0.048    0.001    0.516    0.299 
Note: Bold type indicates significant values (p<0.05) 
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The meaning of both two-way interaction effects is demonstrated in Table 8.4. For both 
information conditions, a significantly higher liking for the fruit juice taste was 
observed for the 4% açaí fruit juice. Providing information significantly increased the 
mean taste rating score for the 4% açaí fruit juice, whereas similar mean scores for taste 
were given to the 40% açaí fruit juice in both information conditions (Table 8.4).  
 
In the without information condition (blind evaluation), the 4% açaí fruit juice was not 
perceived to be healthier than the 40% açaí fruit juice. Providing information resulted in 
significantly higher mean perceived healthiness rating scores for both açaí juices, with 
the strongest increase for the 40% açaí juice. In the with information condition, the 40% 
açaí juice was perceived significantly to be healthier than the juice containing 4% açaí 
(Table 8.4). 
 
8.3.2. EFFECT OF BACKGROUND ATTITUDES 
 
GENERAL HEALTH INTEREST (GHI) 
When accounting for consumers’ general health interest (GHI), a two-way interaction 
effect with juice on purchase intention emerged (Table 8.6) and is presented in Figure 
8.1. Both low (n=42) and high (n=44) GHI groups had a higher intention to purchase for 
the 4% açaí fruit juice. Respondents with low GHI showed a significantly higher 
purchase intention for the 4% açaí juice than respondents with high GHI, whereas the 
high GHI group had a significantly higher purchase intention for the 40% açaí juice 
compared to the low GHI group. Other interaction effects between juice and GHI were 
not significant. However, there was a tendency (0.05<p<0.10) of a similar two-way 
interaction with respect to the perceived nutritional value (Table 8.6). This tendency 
suggests that the purchase intention of the worse tasting juice (40% açaí juice) is higher 
among consumers with a higher general health interest owing to a higher perceived 
nutritional value, which is deemed more relevant for consumers with a stronger interest 
in health. 
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Table 8.6 
General Linear Model Repeated Measures analysis results with General Health Interest 
(GHI) as between-subjects factor (main and interaction effects)  
Effect Overall 
liking 
Taste Perceived 
healthiness 
Perceived 
nutritional 
value 
Purchase 
intention 
 p p p p p 
Info < 0.001    0.067 < 0.001 < 0.001 < 0.001 
Juice < 0.001 < 0.001    0.626 < 0.001 < 0.001 
GHI    0.563    0.828    0.575     0.617    0.727 
Info x Juice     0.810 
   0.047 < 0.001    0.505    0.293 
Info x GHI    0.776    0.514    0.619    0.201    0.876 
Juice x GHI    0.210    0.110    0.425    0.051 
   0.026 
Info x Juice x GHI    0.592    0.478    0.377    0.420    0.458 
Note: Bold type indicates significant values (p<0.05) 
 
 
 
  
Figure 8.1 
Effect of general health interest (GHI) on purchase intention for the 4% and 40% açaí 
fruit juice (mean ± sem) 
Note: --- low GHI;  high GHI 
 
 
FOOD NEOPHOBIA (FNEO) 
A significant main effect of food neophobia (FNeo) on the attributes overall liking, taste 
and purchase intention is observed from Table 8.7. Consumers with low levels of FNeo 
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(n=41) evaluated the açaí fruit juices better on these characteristics as compared to 
consumers with high FNeo (n=45) (Figure 8.2).  
 
Table 8.7 
General Linear Model Repeated Measures analysis results with Food Neophobia (FNeo) 
as between-subjects factor (main and interaction effects)  
Effect Overall 
liking 
Taste Perceived 
healthiness 
Nutritional 
value 
Purchase 
intention 
 p P p p P 
Info < 0.001    0.091 < 0.001 < 0.001    0.001 
Juice < 0.001 < 0.001    0.563 < 0.001 < 0.001 
FNeo 
   0.012    0.011    0.608    0.631    0.003 
Info x Juice    0.879 
   0.045    0.001    0.498    0.247 
Info x FNeo    0.106    0.152    0.124    1.000    0.442 
Juice x FNeo    0.118 
   0.047    0.055    0.410    0.104 
Info x Juice x FNeo    0.993    0.541    0.428    0.588       0.479 
Note: Bold type indicates significant values (p<0.05) 
 
 
 
Figure 8.2 
Main effects of food neophobia (FNeo) on overall liking, taste evaluation and purchase 
intention for both açaí fruit juices (mean ± sem) 
a,b
 indicate significant mean differences between food neophobia (low FNeo and high FNeo) 
within each attribute (overall liking, taste and purchase intention)  
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The two-way interaction effect Juice x FNeo on the evaluation of taste was weak, but 
significant (Table 8.7). As can be seen from Figure 8.3, the 4% açaí juice was more 
liked in terms of taste than the juice containing 40% açaí regardless of consumers’ 
FNeo. Consumers with a low FNeo liked the taste of the 40% açaí juice significantly 
more as compared to consumers with a high level of FNeo, despite similar evaluations 
of the 4% açaí juice (Figure 8.3). These findings indicate that the effect of FNeo was 
significantly stronger for the juice containing the highest concentration of açaí, i.e. the 
juice with the least-liked taste. 
 
 
 
Figure 8.3  
Effect of food neophobia (FNeo) on taste for the 4% and 40% açaí fruit juice (mean ± 
sem) 
Note: --- low FNeo;  high FNeo 
 
 
PLEASURE (PLEA) 
Accounting for pleasure (Plea) did neither reveal significant main effects, nor 
interactions with the kind of juice or the information condition on any of the considered 
attributes (Table 8.8). 
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Table 8.8 
General Linear Model Repeated Measures analysis results with Pleasure (Plea) as 
between-subjects factor (main and interaction effects) 
Effect Overall 
liking 
Taste Perceived 
healthiness 
Perceived 
nutritional 
value 
Purchase 
intention 
 p p p p P 
Info < 0.001    0.061 < 0.001 < 0.001 < 0.001 
Juice < 0.001 < 0.001    0.610 < 0.001 < 0.001 
Plea    0.764    0.770    0.167    0.270    0.493 
Info x Juice    0.823    0.052 
   0.001    0.544    0.329 
Info x Plea    0.524    0.235     0.433    0.271    0.277 
Juice x Plea    0.148    0.245    0.901    0.816    0.167 
Info x Juice x Plea    0.948    0.568    0.065    0.364    0.140 
Note: Bold type indicates significant values (p<0.05) 
 
 
8.3.3. EFFECT OF AGE AND GENDER 
 
The main effect of the information condition on taste evaluation was significant when 
accounting for age and gender (Table 8.9). Significantly higher taste mean rating scores 
were given when information was provided compared to the without information 
condition. There were no significant main effects of age and gender (Table 8.9). The 
two-way interactions Info x Juice and Info x Age were significant with respect to 
purchase intention and were moreover moderated by the respondents’ age since the 
third-order interaction Info x Juice x Age was significant, as can be seen from Table 8.9. 
The presence of information increased the purchase intention for both açaí juices. The 
effect of information was significantly stronger for the 40% açaí juice and with 
increasing age. Other weak three-way interaction effects were found with gender on the 
juices’ overall liking and perceived nutritional value (Table 8.9). The information 
condition had less effect on males’ overall liking, whereas females reported higher 
overall liking of both juices when information was provided. The effect of information 
on the perceived nutritional value of both juices was significantly stronger for the 40% 
açaí juice among female respondents, whereas - among male respondents – the 
information effect was stronger for the 4% açaí fruit juice. 
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Table 8.9 
General Linear Model Repeated Measures analysis results with age and gender as 
between-subjects factors (main and interaction effects)  
Effect Overall 
liking 
Taste Perceived 
healthiness 
Perceived 
nutritional 
value 
Purchase 
intention 
 p P p p P 
Info 
   0.002    0.025 < 0.001    0.003 < 0.001 
Juice < 0.001 < 0.001    0.727 < 0.001 < 0.001 
Age     0.141    0.438    0.143    0.850    0.398 
Gender    0.810    0.533    0.207    0.912    0.363 
Info x Juice    0.841    0.628 
   0.042    0.963    0.011 
Info x Age    0.236    0.205    0.122    0.327 
   0.045 
Info x Gender    0.465    0.220    0.903    0.276    0.320 
Juice x Age    0.359    0.411    0.439    0.470    0.167 
Juice x Gender    0.792    0.353    0.182    0.148    0.778 
Info x Juice x Gender 
   0.044    0.854    0.290    0.036    0.516 
Info x Juice x Age    0.054      0.194    0.303      0.459 
   0.012 
Note: Bold type indicates significant values (p<0.05) 
 
 
8.4. DISCUSSION 
 
The present chapter examines to which extent health information changes consumers’ 
responses to and acceptance of two unfamiliar açaí fruit juices or one with a low and 
high a priori overall liking. Moreover, it sheds light on changes in information effects 
due to interactions with consumer background attitudes (general health interest, food 
neophobia and pleasure) and socio-demographic characteristics (age and gender). 
 
Overall, findings indicate a positive effect of health information on hedonic and sensory 
measures, as well as on health and nutrition-related attribute perceptions and purchase 
intention. However, although information effects are systematically positive, they are 
not always significant, and in most cases rather small. This is consistent with the idea 
that health claims may provide little added value to products that are already perceived 
to be healthy; a health claim cannot easily make this kind of product even more 
attractive (Lyly et al 2007). Previous studies (Bech-Larsen and Grunert 2003, Niva 
2007) suggested that food products (e.g. juice) - which are perceived to be intrinsically 
healthy - might not benefit a lot from enrichment with functional components compared 
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to non-healthy foods. On the other hand, results from other studies affirmed that claims 
are best received when they are attached to products that possess a positive and healthy 
image in itself (van Kleef et al 2005b, Ares and Gámbaro 2007, Siegrist et al 2008). 
Moreover, studies that examined the effect of different claim types on product 
acceptance indicated that consumer perceptions and reactions depend on the claim type 
and the perceived natural link between the claim and the carrier product (Singer 2006, 
Teratanavat and Hooker 2006, van Trijp and van der Lans 2007). In this respect, 
Verbeke et al (2009) showed that the less natural combination of a fruit juice with a 
calcium enrichment yields a lower acceptance compared to more natural enrichments 
despite the healthy image of the carrier product. Similarly, focus group discussions by 
Sabbe et al (2009a) indicated that nutrition and health claims emphasising the juices’ 
naturalness are the most valued. Therefore, it is not unlikely that the information effect 
on changes in the acceptability of both açaí fruit juices would have been different if 
other claim types were considered.  
 
Providing health-related information results in a higher perceived healthiness and 
nutritional value for both açaí juices, which corroborates the opinion that health claims 
positively influence health and nutritional perceptions or beliefs (Mialon et al 2002, 
Bech-Larsen and Grunert 2003, Williams 2005, Hooker and Teratanavat 2008). 
Though, a stronger information effect on the perceived healthiness is observed for the 
40% açaí fruit juice, i.e. the worst tasting of both juices. A potential explanation may be 
related to a ceiling effect in the case of the best-liked (the 4%) açaí juice, which is 
evaluated very positively without information, hence leaving less room for further 
improvement as compared to the 40% açaí juice. Alternatively, present findings may 
also suggest that a health claim might have a higher potential added value for the less-
liked or 40% açaí juice because of the assumed trade-off between taste and health: 
confirmation of a worse taste evaluation might reinforce the perceived healthiness of a 
product that claims to be healthy. This is in line with Verbeke (2005b, 2006) who 
mentioned that consumers in Belgium expect functional foods or foods with a health 
claim to taste worse than similar conventional foods. Another possible explanation 
relates to the nutritional value of both juices. A higher perceived nutritional value for 
the 40% or less-liked açaí juice compared to the well-liked or 4% açaí juice was found 
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in both information conditions. These findings suggest that perceptions about the 
nutritional value of unfamiliar juices might be based on expectations, visual 
appreciation and sensory experiences when information is absent. More specifically, 
consumers might have deduced a higher nutritional value from the 40% açaí juice’s 
thickness, dark-brownish colour and presence of granular particles, compared to the 
more liquid and lighter-coloured 4% açaí fruit juice. Providing health information 
confirms the stronger perceived nutritional value of the least-liked juice, leading 
consequently to a stronger effect on its perceived healthiness. 
 
Previous studies have concluded that information effects on changes in product 
evaluation are more noticeable when interacting with consumers’ background attitudes 
(Kähkönen et al 1996, Mialon et al 2002, Bower et al 2003, Niva 2006, Baixauli et al 
2008). However, present results indicate that consumers’ general health interest (GHI), 
food neophobia (FNeo) and pleasure (Plea) in interaction with information do not affect 
consumers’ rating scores for both açaí fruit juices. Nonetheless, the findings show that 
background attitudes effectively matter in shaping consumers’ acceptance of unfamiliar 
healthy foods. 
 
Interest in healthy eating increases consumers’ purchase intention of novel food 
products with a specific health claim, such as açaí fruit juices. People with a high 
general health interest are found to be more willing to compromise on taste for a 
perceived nutritional and health benefit, than people with a low general health interest. 
These findings are in line with the study of Verbeke (2005b), who suggested that health-
related attitudes are accountable for the motivation to compromise on taste for eventual 
health and nutritional benefits. However, it should be stressed that, in this study, the 
high general health interest group seems hardly willing to compromise on taste for 
health. This group of consumers reports a lower purchase intention of the less-liked or 
40% açaí fruit juice with noticeable unpleasant flavours despite perceived nutritional 
advantages, compared to the well-liked 4% açaí juice. In line with previous findings 
(Luckow and Delahunty 2004a, 2004b, Verbeke 2006) one may conclude that nutritious 
and health-beneficial fruit juices are expected to have acceptable sensory qualities. If 
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this condition is not fulfilled, their purchase intention remains low despite eventual 
favourable beliefs with respect to health and nutritional value. 
 
A significant main effect of food neophobia is found on the overall liking, taste and 
purchase intention. Irrespective of the juice type and information condition, these 
outcome variables are rated significantly higher among respondents with low food 
neophobia than among high food neophobic people. Our findings confirm the generic 
conclusion that personality traits affect consumers’ acceptance of unfamiliar or novel 
foods (Bäckström et al 2003, Chen 2007) and strengthen the assumption that familiarity 
with a food may be a central determinant of food acceptance (Raudenbusch and Frank 
1999, Dutra de Barcellos et al 2009). Similar to our findings, Nasser El Dine and Olabi 
(2009) found a small, but significantly lower acceptance of litchi and pickled ginger 
among high food neophobics.  
 
With respect to age and gender, our findings corroborate findings of Verbeke et al 
(2009), indicating that demographics have a marginal influence on consumers’ 
acceptance of food products with a health claim. Nonetheless, our findings suggest that 
- given the three-way interaction effect Info x Juice x Age on purchase intention - 
elderly consumers are more worried about their health condition and are more likely to 
improve or maintain their health status with foods having health-beneficial properties. 
These findings support the earlier studies that older consumers are more likely to 
be(come) users of foods with an additional health benefit (Bower et al 2003, Lyly et al 
2007). 
 
 
8.5. CONCLUSION 
 
This chapter contributes to the understanding of the effect of health information on 
changes in consumer behaviour and on the role of attitudinal and socio-demographic 
variables in explaining consumer reactions to foods with health claims. The study 
confirms that health information provides little added value to food products which are 
already liked and considered to be intrinsically healthy. Consumers’ acceptability and 
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intention to purchase both açaí fruit juices is driven most by their sensory pleasure and 
less by the claimed health benefits. Health information does not to interact with 
consumers’ background attitudes. Though, this study confirms that background attitudes 
effectively matter in shaping consumers’ overall acceptability and are to be taken into 
account when positioning unfamiliar foods. Socio-demographic characteristics have a 
marginal influence on consumers’ acceptance of açaí fruit juices that claim a particular 
health benefit. 
 
This study faces some limitations. A first limitation relates to the use of a particular 
food product (açaí fruit juice) and a specific health claim (stressing health benefits from 
naturally occurring antioxidants). Moreover, only two fruit juices with different açaí 
content (4% and 40% açaí) were considered in the present research. The 4% açaí juice 
was a commercially available fruit juice, whereas the 40% juice was a newly developed 
one that still can be improved although it received favourable consumer evaluations in 
Brazil (Corrêa et al 2008, Chapter 7). Both juices contain different raw materials in 
different quantities. As a result, the observed sensory differences between both açaí fruit 
juices cannot be proven to be due solely to the difference in açaí concentration. A 
second limitation stems from the chosen research method. As previously discussed by 
Mialon et al (2002) and Baixauli et al (2008), a within-subjects design entails the risk 
that the observed information effect results from an experimental bias rather than from 
the provision of information. Nevertheless, within-subject designs are generally 
considered to be more robust than between-subjects designs despite the possible bias it 
may cause. A third limitation results from the use of non-probability quota sampling 
and the relatively small consumer sample. Because of the sampling procedure, findings 
should be interpreted within the characteristics of the sample, which is biased towards 
younger age and higher education.  
 
Future studies should address some of these limitations, e.g. through involving  larger 
and representative consumer samples, and through expanding the scope to different 
combinations of carrier product and health claim. The present study has shown that the 
effect of health-related information or health claims depends on the type of outcome 
variable considered, e.g. sensory evaluation, attribute perceptions or purchase intention. 
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Therefore, it is recommended that future studies take into account multiple clearly 
defined outcome variables. Further research could also focus on product development in 
order to determine the optimal amount of açaí that can be added into a juice formulation 
in order to increase the juices’ health benefits without jeopardising consumers’ sensory 
acceptance. Last but not least, studies on effects of repeated exposure on the acceptance 
and evaluation of novel and unfamiliar açaí-based fruit juices are recommended.  
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CHAPTER NINE 
GENERAL CONCLUSION 
 
 
 
 
 
 
This chapter recapitulates and discusses the main findings obtained from this doctoral 
study. It further describes its implications, limitations and recommendations for further 
research.  
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9.1. RECAPITULATION 
 
The overall objective of this doctoral research was to explore and obtain a better 
understanding of Belgian consumers’ perceptions and their consumption behaviour 
towards tropical fruits and derived products that are not yet commonly available on 
European markets. 
 
Within the conceptual framework used in this thesis, Chapter 2 reviewed food choice 
determinants - i.e. perceptions relating to search, experience and credence attributes; 
attitude, beliefs and familiarity; socio-demographics and social influences - affecting 
consumers’ decisions with respect to the consumption of fruits and fruit products. A 
questionnaire-based survey was used in Chapter 3 to gain general insight in consumers’ 
attitudes and beliefs towards tropical fruits, familiarity with tropical fruits and social 
influences affecting tropical fruit consumption, and their associations with socio-
demographic characteristics. Moreover, their importance in consumers’ intention to 
purchase tropical fruits was examined. Both fresh and processed tropical fruit products 
were considered in this chapter. Attitudes, behavioural intentions, and motives and 
barriers for the purchase of fresh tropical fruits and tropical fruit juices were explored 
through focus group discussions in Chapter 4. The influence of information - i.e. 
process-related quality labels on fresh tropical fruits, and nutrition and health claims on 
tropical fruit juices - as a possible driver for tropical fruit consumption was evaluated. 
Chapter 5 investigated tropical fruit acceptance in terms of (dis)confirmation of 
consumers’ general expectations. A questionnaire-based survey, combined with sensory 
evaluation of five fresh tropical fruits (cherimoya, dragon fruit, mangosteen, persimmon 
and tree tomato) and five processed tropical fruit products (açaí juice, baobab juice, 
berrycactus jam, cashew apple juice and tamarind jam), was used to determine 
consumers’ general expectations towards fresh and processed tropical fruits before 
tasting and to assess product specific evaluation after tasting. The impact of the 
resulting confirmation or positive/negative disconfirmation on purchase intention was 
assessed. Chapter 6 analysed the broader market environment for the tropical fruit 
species açaí and its potential use in the West European fruit juice industry. By means of 
a SWOT-analysis, the external market environment (i.e. opportunities and threats) and 
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the internal strengths and weaknesses of açaí were identified and discussed. Chapter 7 
and Chapter 8 focused on the acceptance of açaí fruit juices among consumers who are 
not familiar with this tropical fruit. More specifically, Chapter 7 evaluated the overall 
liking of six fruit juices with açaí concentrations varying from 4 to 40%. Sensory tests 
were performed in order to determine overall and individual consumer preferences, and 
to assess the impact of flavour and perceived healthiness on the juices’ overall liking. In 
Chapter 8, the effect of health information on consumers’ acceptance of two açaí fruit 
juices that have a high (4% açaí) versus a low (40% açaí) a priori overall liking was 
examined through sensory evaluation. Differences in information effect due to 
interactions with consumer background attitudes - i.e. interest in healthy eating (general 
health interest), tendency to avoid novel foods (food neophobia) and obtaining pleasure 
from food (pleasure) - and socio-demographic characteristics - i.e. age and gender - 
were investigated. 
 
 
9.2. REFLECTION ON THE MAIN RESULTS 
 
In Chapter 1, six specific research objectives were defined in order to meet the overall 
objective of this doctoral study. The reported main findings relating to each of those six 
specific research objectives are discussed separately in subsequent paragraphs.  
 
9.2.1. OBJECTIVE 1  
ATTITUDE AND BELIEFS, FAMILIARITY, AND SOCIAL INFLUENCES AFFECTING 
TROPICAL FRUIT CONSUMPTION 
 
Consumers have a positive general attitude towards tropical fruit consumption (Chapter 
3). In addition, they believe that fresh and processed tropical fruits are nutritious, 
healthy, good in taste, attractive and special, although significant differences exist 
between consumers’ beliefs towards fresh tropical fruits and their beliefs towards 
processed tropical fruit products. Findings indicate that consumers associate fresh 
tropical fruits with being more special, more attractive, healthier, more nutritious, better 
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in taste, more expensive, less easily available, worse in quality and less sustainable as 
compared to their beliefs expressed for processed tropical fruit products (Chapter 3).  
 
Familiarity with tropical fruits varies and differs according to consumers’ knowledge 
and their product-related experiences with the considered tropical fruit species. Results 
indicate that familiarity with litchi, mango, passion fruit and pineapple is high, whereas 
a low familiarity is evidenced with the underutilised tropical fruits dragon fruit, guava, 
persimmon and tree tomato (Chapter 3). Similar findings are revealed from the focus 
group discussions (Chapter 4). Based on their familiarity with tropical fruits, 
respondents classified the presented fresh tropical fruits in ‘well-known’ (avocado, 
carambola, litchi, mango, passion fruit and pineapple) and ‘unknown’ (dragon fruit, 
kumquat, mangosteen, rambutan and tree tomato) fruits. In a similar vein, respondents 
categorised the tropical fruit juices in juices containing ‘well-known’ (banana, mango 
and passion fruit) tropical fruits and ‘unknown’ (açaí, cashew apple and guava) tropical 
fruits when they were asked to use ‘degree of familiarity’ as the criterion to classify the 
presented products. Moreover, it is shown that familiarity affects consumers’ acceptance 
and their likelihood to purchase tropical fruits and tropical fruit juices (see 9.2.3. 
Objective 3 for discussion).  
 
Social influences - such as the presence of children, partner and others from the social 
environment - seem to have an impact on consumers’ consumption behaviour of 
tropical fruits, both in fresh and processed form. In particular, children are identified as 
an important determinant of a person’s intention to consume fresh tropical fruits 
(Chapter 3). 
 
9.2.2. OBJECTIVE 2 
IMPORTANCE OF SOCIO-DEMOGRAPHIC CHARACTERISTICS IN SHAPING 
TROPICAL FRUIT CONSUMPTION DECISIONS 
 
Socio-demographic characteristics (age, gender and place of living) associate - although 
not always in a consistent manner - with consumers’ general attitude and attribute 
beliefs, product familiarity, social influences, and with the intention to purchase tropical 
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fruits, both in fresh and processed form. No significant associations were found with 
level of education (Chapter 3 and Chapter 5).  
 
General attitude towards fresh and processed tropical fruit products does not differ 
between men and women. Gender differences are found, though not consistently, with 
respect to fresh and processed tropical fruits’ attribute beliefs. Furthermore, women 
show a higher familiarity and purchase intention of tropical fruits, both in fresh and 
processed form, as compared to men. Age differences with respect to general attitude 
and attribute beliefs are found, although they are not always consistent. A higher 
familiarity with fresh and processed tropical fruits is revealed among people living in 
urban areas.  
 
9.2.3. OBJECTIVE 3  
CONSUMER MOTIVES AND BARRIERS FOR TROPICAL FRUIT CONSUMPTION 
 
Tropical fruits are mostly not a part of a regular purchase and consumption behaviour 
pattern. Pleasure-seeking behaviour and hedonism are found to be the major drivers for 
purchasing and consuming tropical fruits (Chapter 4). People mainly purchase fresh 
tropical fruits and derived juices for satisfying some impulsive desire for indulgence, 
followed by the products' festive and special character in terms of taste and 
attractiveness. The latter confirms findings from Chapter 3, in which attractiveness is 
shown to be a significant determinant when purchasing tropical fruits. The need for 
variation and the desire to try something new are identified as important additional 
motives in the purchase of fresh tropical fruits, whereas different exotic fruit 
combinations and their convenience in use and consumption constitute additional 
convincing elements when purchasing tropical fruit juices. 
 
Familiarity with tropical fruits forms a significant determinant for their purchase. 
Women and people who have travelled outside Europe show a higher familiarity with 
tropical fruits and are more likely to purchase them, both in fresh and processed form 
(Chapter 3). The observed positive relationship between familiarity and purchase 
intention corroborates findings obtained from the focus group discussions in which 
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unfamiliarity with tropical fruits is identified as an important reason for not buying 
certain fresh tropical fruits or juices (Chapter 4). Especially for those tropical fruits that 
are less well-known, consumers do often not dispose of concrete quality evaluation 
criteria and do mostly not know what to expect in terms of taste. As a result, 
disappointment can easily occur upon consumption. Combined with the perceived high 
prices of tropical fruits and their juices, unfamiliarity constitutes the main barrier for 
tropical fruit purchases. 
 
9.2.4. OBJECTIVE 4  
IMPACT OF SENSORY EXPERIENCES ON TROPICAL FRUIT ACCEPTANCE 
 
Consumers have positive intentions to purchase tropical fruits, which are reinforced by 
their overall beliefs that tropical fruits and derived products are tasteful, healthy, 
nutritious, special and attractive (Chapter 3). The evaluation of five fresh and five 
processed tropical fruit products shows that sensory experiences plays a predominant 
role in explaining consumers’ satisfaction and hence predicting their intention to 
repurchase tropical fruits and their products (Chapter 5). Findings reveal that negative 
disconfirmation of taste expectations not only leads to a drop in the purchase intention 
of the tasted fruit product, but also negatively affects consumers’ perceptions of other 
non-sensory attributes, such as their beliefs about the product’s attractiveness, its 
nutritional value and health-related benefits. That is, overall evaluation and acceptance 
seem to be based on inference making based on the product’s sensory and visual 
characteristics.  
 
Sensory evaluation of six fruit juices with açaí contents varying between 4 and 40% 
demonstrates significant differences in the juices’ acceptance (Chapter 7). The positive 
relationship between the reported juices’ flavour performance and their overall liking 
confirms the importance of taste in the acceptance of tropical fruit beverages. Findings 
also show that overall liking of the different fruit juices decreases with increasing açaí 
concentrations, most likely due to the peculiar and unfamiliar açaí flavour and the fruit’s 
specific sensory characteristics. These are more pronounced and perceived by 
consumers with increasing açaí content. The high overall liking of fruit juices with low 
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açaí concentration indicates that - based on taste alone - consumers may be willing to 
accept açaí fruit juices, but only up to a certain açaí content. However, clustering 
consumers with similar preferences shows that - although the vast majority prefers the 
flavour of the juices having a low açaí concentration (4-5% açaí) - a small consumer 
segment likes the 40% açaí juice. 
 
9.2.5. OBJECTIVE 5  
EFFECT OF INFORMATION ON THE ACCEPTABILITY OF TROPICAL FRUITS  
 
Consumer perceptions towards fresh tropical fruits carrying a process-related quality 
label are positive, and consumers evaluate the content of these labels as credible and 
persuasive. However, results indicate that consumers’ attitudes and perceptions are not 
consistent with their behaviour pattern: the purchase intention is rather low because of 
the perceived high acquisition prices of quality-labelled tropical fruits. A relevant 
finding is that the process-related quality labels discussed in this thesis (i.e. Belgian 
Biogarantie, Max Havelaar, Rainforest Alliance) are not spontaneously associated with 
fresh tropical fruits (Chapter 4).   
 
Tropical fruit juices are mainly consumed for the sensory pleasure they provide. Health 
considerations do not form the main motivation for tropical fruit juice consumption as 
this product is considered to be inherently healthy and naturally health promoting, 
independent of whether this healthy character is stressed or not (Chapter 4). Additional 
information about nutritional and health-related benefits through the use of nutrition and 
health claims is not seen as a persuasive tool for their purchase. Nonetheless, it seems 
that nutrition and health labelling has an influence on consumers’ decision to purchase 
tropical fruit juices, in particular in cases when the claim stresses the perceived 
naturalness of the fruit juice and matches well with consumers’ personal relevance. 
Claims emphasising the juices’ naturalness (e.g. no additives, no colourants) are highly 
valued among consumers as they are searching for pleasure and healthfulness in terms 
of ‘naturalness’ and ‘no or low processing’ when choosing between tropical fruit juices. 
Enriched juices or juices which carry claims confronting consumers with illness or 
having medicinal-related associations are not regarded as being more healthy by 
171 
 
consumers. These claims risk to induce associations with medicinal products to the 
detriment of the juices’ indulgent character and may evoke negative responses in 
individuals who do not have health problems. On the other hand, people with special 
dietary or health-related needs are more aware and more responsive towards nutrition 
and health claims addressing their specific needs. 
 
It is shown that health information affects consumers’ responses and their acceptance of 
two açaí fruit juices, i.e. one with a low and one with a high a priori overall liking 
(Chapter 8). Relevant findings are that health information effects are positive, though 
rather small. That is, health information provides little added value to food products 
which are considered to be intrinsically healthy (i.e. fruit juice in this particular case). 
Furthermore, consumers’ overall liking and their intention to purchase both juices is 
driven most notably by their sensory pleasure and less by their perceptions or beliefs 
about the juices’ nutritional and health benefits: consumers still express their preference 
for the good tasting juice, although the less-liked açaí fruit juice is perceived as being 
healthier and more nutritious in presence of health information.  
 
Health information does not interact with consumers’ background attitudes. Though, 
they effectively matter in shaping consumers’ acceptance of both açaí fruit juices 
(Chapter 8). Health-oriented consumers are more likely to compromise on taste for a 
perceived health benefit, although they still prefer the best tasting juice. Consumers 
with a low food neophobia level evaluate both juices better on overall liking and taste, 
and show a higher purchase intention. Socio-demographic characteristics have a 
marginal influence on consumers’ acceptance of labelled açaí fruit juices, with women 
and older respondents being more likely to accept the juices that claim a particular 
health benefit.  
 
9.2.6. OBJECTIVE 6  
EVALUATION OF THE BROADER MARKET ENVIRONMENT FOR TROPICAL FRUITS 
 
The evaluation of the European market environment for açaí juices allows to identify 
issues of concern related to the introduction of açaí and its expansion in the West 
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European fruit juice market (Chapter 6). Insights obtained from literature review and 
expert interviews indicate that açaí juices could have a substantial potential if projected 
against the growing interest for innovative nutritious and health-beneficial fruit juices, 
and taken into consideration the obtained insights in perceptions and consumption 
behaviour towards tropical fruits from previous paragraphs. However, important threats 
and weaknesses should not be overlooked. Besides shortcomings on the supply side (i.e. 
related to the quality of açaí berries, their supply and lack of advanced knowledge), 
unfamiliarity with açaí and its peculiar flavour, and lack of adequate communication on 
the nutritional content and health-related benefits of açaí through the use of claims are 
the main challenges that have to be overcome when envisaging successful entrance on 
the West European market. Given the importance of sensory experiences and the 
potential impact of health claims in the acceptance of novel açaí products, both aspects 
have received a more profound consideration in Chapter 7 and Chapter 8. Relevant 
findings have been discussed earlier in this chapter under the paragraphs 9.2.4 Objective 
4 and 9.2.5 Objective 5.  
 
 
9.3. MAJOR IMPLICATIONS 
 
Implications from this doctoral research extend to various actors along the tropical fruit 
chain who could benefit from better insights in tropical fruit consumption behaviour. 
These include - on one hand - the European fruit juice industries, retailers and marketers 
of tropical fruits and tropical fruit juices and - on the other hand - all actors involved in 
supplying the European market with tropical fruits and semi-finished produce. The 
insights obtained from this thesis are also pertinent to agricultural organisations and 
research institutes involved with the production and processing of tropical fruits. 
 
At the level of the European fruit beverage industry, research and development (R&D) 
departments could take advantage of the insights obtained from the present work when 
designing and developing novel fruit juices. R&D could focus on developing product 
formulations that increase the product’s health-related benefits without jeopardising its 
sensory acceptance. Collecting information on the hedonic and sensory characteristics 
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and on perceptions of nutrition and health claims directly from consumers could be a 
valuable approach to learn about the assets and shortcomings of a product when 
designing and developing novel fruit juices with tropical flavours.  
 
Retailers and marketers could realise the responsible role they fulfil in providing 
consumers with appropriate communication. Consumers have clearly indicated 
familiarity as an important determinant when choosing between fresh tropical fruits and 
when purchasing tropical fruit juices. Hence, retailers and marketers are recommended 
to invest time, effort and resources to create adequate and adapted product positioning, 
marketing and communication strategies for increasing consumers’ familiarity with 
tropical fruits. Informative and persuasive communication about tropical fruits, their 
usage and consumption issues, their nutritional properties and health-related benefits 
will be an essential tool for improving product familiarity and for persuading people to 
consume and purchase tropical fruits and derived products. In this sense, taste samples 
in a retail environment, sales incentives and price promotions to stimulate (trial) 
purchases are strongly recommended.  
 
The current trend of healthy eating and drinking among consumers in Europe, combined 
with consumers’ positive general attitude towards tropical fruit consumption and their 
openness and growing interest in new exotic flavours, implicitly demands for improving 
the availability of novel tropical fruits and juices to consumers in Europe. Positive 
market prospects for tropical fruit products could encourage tropical fruit producers, 
middlemen and semi-manufacturing processing industries to increase their efforts to 
produce and deliver good quality raw materials and semi-produce that meet 
international quality standards and requirements.  
 
In addition, regional and (inter)national agricultural and research institutes are 
recommended to make efforts to incorporate underutilised tropical fruit species in their 
research agenda. They could concentrate on improving cultivation, crop and farm 
management and (post)harvest issues, and providing (technical) assistance to growers 
and other actors along the supply chain so that good quality end produce can be 
supplied. Moreover, they could focus on the complete characterisation of the nutritional 
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composition and concomitant health benefits of tropical fruits and their derived 
products. Further studies on the fruits’ marketability and economic feasibility are also 
recommended.  
 
 
9.4. LIMITATIONS 
 
The results of this doctoral thesis are undoubtedly invaluable for obtaining insights in 
perceptions and consumption behaviour towards tropical fruits and products that are not 
yet commonly available on the European market. Nonetheless, the choice for a specific 
research design and approach, with its corresponding selection of specific research 
methods, implies some limitations on this study.  
 
A first limitation pertains to the nature of data collection, i.e. the selection procedure, as 
well as the place and people selected. Practical considerations as well as limited 
financial and logistic resources have led to the research being conducted in a restricted 
geographical area. Respondents were recruited using a non-probability quota and 
convenience sampling method. Moreover, relatively small consumer samples were used 
in this research. As a result, the findings are to be regarded and interpreted within the 
specific settings of each of the conducted studies, which has drawbacks with respect to 
the validity of generalising the findings to broader populations living in Belgium and 
other European countries.  
 
Considering processed tropical fruit products as one uniform product category 
represents another limitation. When assessing consumers’ general attitude and attribute 
beliefs, and the impact of social influences and socio-demographic characteristics on 
tropical fruit consumption (Chapter 3 and Chapter 5), the research focused on 
processed tropical fruit products as one single product category, without differentiating 
between specific fruit products (e.g. canned, jam, juice, yoghurt with tropical fruit). 
However, consumer beliefs and attitudes as well as the effect of social influences and 
socio-demographics on consumption might differ according to the specific tropical fruit 
product considered.  
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In Chapter 3 and Chapter 5, respondents were asked to score credence attributes, such 
as healthiness, nutritional value, and sustainable, safe and ethical issues. No precise 
definitions of these concepts were given to the respondents. Their evaluation was thus 
left entirely to consumers’ own subjective interpretation, affecting their responses to the 
attributes to be evaluated. Also in Chapter 7, for example, the terms healthiness and 
nutritional value were not predefined.  
 
The conducted sensory analyses imply limitations due to their dependence on human 
feelings and psychological factors which affect individual perceptions and responses to 
the attributes to be evaluated (Reaume 1975). The present thesis addressed this 
limitation by performing the sensory evaluations in a controlled testing environment, 
i.e. professional consumer taste panel booths at the Ghent University, and by using 
standardised and uniform sample preparation and presentation procedures. However, it 
should be mentioned that - in the particular case of Agriflanders (see Chapter 5) - the 
sensory evaluations could not be performed in a completely controlled testing 
environment. Factors that might possible have affected the results include interaction 
between participants, time constraints and a distracting environment. On the other hand, 
performing sensory evaluations outside taste panel booths has permitted to recruit a 
more heterogeneous group of consumers (e.g. level of education, place of living).      
 
A last limitation constitutes the used fruit juices with açaí concentrations varying 
between 4 and 40% (Chapter 7 and Chapter 8). Apart from açaí, the selected juices 
contained other (tropical) fruits in their juice formulation which might have had an 
impact on consumers’ overall appreciation of the juices. That is, the observed 
differences in overall liking cannot be solely contributed to differences in the juices’ 
açaí content. Furthermore, when interpreting the results, one should keep in mind that 
the sensory characteristics of the 40% açaí fruit juice still leave room for further 
improvement since it concerns a newly-developed fruit juice that is currently not yet 
commercially available.  
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9.5. FUTURE RESEARCH 
 
Further (quantitative) validation and confirmation of the obtained insights would be 
relevant and interesting. The findings would benefit from further substantiation based 
on larger and representative consumer samples from a wider geographical area, and 
focused on a more specific product level. Cross-cultural validation could be a topic of 
further research to explore similarities and differences with respect to perceptions and 
consumption behaviour of tropical fruits between consumers across European countries.  
 
Familiarity is found to heavily influence consumers’ likelihood to purchase and accept 
novel tropical fruits. Future research could focus on improving familiarity with novel 
tropical fruits. It could investigate the ‘mere-exposure’ effect or the effect of repeated 
exposure to novel flavours on the evaluation and acceptance of tropical fruits and their 
products.  
 
Consumers are not all alike. Each consumer may hold different views on food products 
and has her/his own preferences for some products and tastes. Further research could 
focus on identifying consumer segments with similar preferences for tropical fruits and 
derived products. Identification of such consumer segment in terms of socio-
demographic characteristics, background attitudes, beliefs, perceptions and behavioural 
intentions could yield valuable insights for future market targeting and product 
positioning.  
 
Sensory experiences have been shown to be important determinants of tropical fruit 
consumption. Descriptive sensory analysis could be a useful tool in identifying the 
aspects which - in a positive or negative sense - contribute to the overall liking of 
tropical fruit products.  
 
The effect of nutritional and health-related information on the acceptability of tropical 
fruit products may differ according to consumers’ perceived link between the claim and 
the carrier. Further research could focus on identifying consumer perceptions and 
acceptance of tropical fruit juices with claims that differ in claim type, nutrient and 
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health benefit being claimed. Simultaneously, complete characterisation of the 
nutritional and functional compounds of tropical fruits and their concomitant health 
benefits merits profound attention in future researches. These insights will be crucial if 
the industry wants to take advantage of the fruits’ healthiness and nutritional value, e.g. 
through marketing the products with nutrition and health claims. 
 
Apart from sensory attributes and nutrition and health labels, numerous other search 
(e.g. price, packaging, brand, appearance, knowledge) and credence attributes (e.g. 
sustainability, environmental and ethical issues, processing method), of which only 
some were explored - although to a limited extent - in the present research, may matter 
in shaping consumer attitudes, perceptions and consumption behaviour of tropical fruits. 
Further research could focus on identifying these attributes and evaluating their 
importance in purchase and consumption behaviour of tropical fruits.  
 
Findings from this doctoral study raise questions about sustainability issues - i.e. issues 
dealing with social, ecological and economic aspects - regarding tropical fruit 
production and consumption, and confirm the importance for further research. Issues 
pertaining to economic and environmental sustainability of increased tropical fruit 
production and diversified international tropical fruit marketing have not been covered 
in the present thesis. Research on awareness and perceptions regarding sustainability 
issues and on how they affect tropical fruit consumption behaviour merits attention in 
the near future.  
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